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THE INSURRECTION IN CRETE. | Mediterranean, still they are almost universally in 

| favor of a solution of the difficulties in the interests of 

Tus entire civilized world is watching with great | Greece, the plucky little country that has dared to 
anxiety for the outeome of affairs in Crete. Though | beard the iniquitous combination of oppressors called | 
Americans are not directly interested in affairs in the! the “concert of Europe.” It is but natural that the! 


inhabitants of Crete should desire to have their his- 


toric island annexed to the Grecian kingdom, and it is 
littke wonder that the Greeks consider that the Cretans 
are really Greeks held in bondage. It is to be hoped 
that the question will be solved quickly without re- 
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TURKISH BATTERY OF ARTILLERY IN THE CITADEL OF CANEA. 
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course to a war which would embroil all the great 


powers and which would only end in a loss of hundreds | 


of thousands of lives and incalculable treasure. 

For the following particulars regarding the Cretan 
question we are indebted to the correspondent of the 
New York Sun, who writes from Athens under the date 
of March 5, 1897: 

In September, 1895, the powers forced Turkey to de- 


| who, with every means in his power, endeavored to 
| misinterpret the proposed changes in the Cretan gov- 
ernment and to prevent their actual application. In 
the mean time the island was left to manage itself 
without any police force to speak of. Major Borr, who 
was appointed by the International Commission, was 
prevented from entering on his work of organizing the 
gendarmerie until it was too late to re-establish order. 


the vicinity of Rhetimo and Candia moved into these 
two towns, as always happens in Crete when host ilities 
are in contemplation. 

The first act of violence was the killing of a Chr stian 
named Kambouraks just outside of Canea. This wag 
followed by the murder of two Turks in reprisal at 
Halepa. The Moslem villagers now flocked into the 
town of Canea. On January 25 a Christian jidge, 


CHIEFS OF THE INSURRECTION, ISLAND OF CRETE. 


termine upon certain reforms for the island of Crete. 
It is only recently that any substantial steps have been 
taken toward carrying out these reforms. A commis 
sion sent to Crete for the purpose of organizing the 
gendarmerie met with constant opposition from the 
Porte. The Christian population became impatient at 
the delay; the Moslems, on the other hand, were ex 
asperated at the attempt to introduce into actual prae- 
tice the paper reforms which they had every reason to | 
believe would never be carried into effect. They were | 
justified in this view by the attitude of the Sultan, | 


Collected taxes which should have been turned into | 
the treasury of the island were diverted to Stamboul. 
Still the ambassadors at Constantinople kept press- 
ing matters, and it became evident that a change was 
slowly being brought about in Crete, by which the 
Christian majority of the islanders were to have their 
share in the government. There seems little doubt 
that the Moslem population, as was the case in Ar- 
menia, were urged from Constantinople to make some 
resistance to the innovations. 
At any rate, early in January of 1897, the Moslems in ! 


Markoulakes, was shot from the window of a Turkish 
eafé, Canea was in a panic. Stores were closed and 
the small Christian population of the town barricaded 
themselves in their houses. Three days later a riot 
occurred among the Moslems. One whole quarter of 
Canea was burned, but, owing to their preparations, 
only about thirty Christians were killed and a few 
Moslems. Under the protection of marines all the 
Christian families of Canea were taken on board the 
European men-of-war and carried to the Greek islands. 
At present there are only about fifty Christians in 


PANORAMA OF CANEA—VIEW TAKEN 


FROM HALEPA. 
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: 
Canea he mountaineers rose and came down to 
within « short distance of the town. The Moslem 
population had possession of the towns, the ¢ hristians 
of the re-t of the island, Chaos reigned. The Turk- 
jsh gove: uent was either unable or unwilling to cope 
with the situation. Engines sent from the foreign 
men-of war put out the fire in Canea, but in no other 
respect ‘id the European powers make any move to re- 
establis order. 

This ~rate of things continued from January 28 until 
Mebrua i4, when Greece pluckily took matters into 
her own hands. Amid great enthusiasm 15,000 troops 


were cubarked at the Pireus, and before Europe had 
time to interfere these troops were landed in Crete. 
Then only did the * powers” make up their minds that 
it was tune to occupy Canea, This they did with ma- 
rines {rom the men-of-war. At this point the am- 


German. 


swer that so long as he had one soldier left he would | Acroterie. On an elevation about five miles from the 
On February 17 the Greeks opened town is the Greek church of the Prophet Elias. 
| Greek flag waved from a wall near this church, and a 


defend his post. 
fire on the fort with their two mountain cannon, and 
by evening had greatly weakened the walls. 


However, | body of Christian insurgents occupied the spot. 


A 
Fit- 


for some inexplicable reason, the retreat from the block | teen hundred yards west, toward Canea, was another 


house on the east had not been cut off, and during the 
night the garrison escaped to Castellos, three hours 
distant, where 100 of them were taken prisoners on the 
following day. All the rest were either killed or es- 
caped to Canea. This account of the engagement is 
from a Greek officer who was present and has just re- 
turned to Athens with the 100 prisoners. The latter are 
to be taken to Alexandretta and handed over to the 
Turkish government. This is merely a means to get 
them out of the island. 

On February 19 the Turkish garrison of Coma, some 
1,500 men, with about 2,000 native Moslems, started 


English, 


church oceupied by Moslem insurgents. Firing be- 
tween these two churches began at 1 P. M., and in- 
creased in vehemence until about 5, when the crackle 
of musketry became an uninterrupted roar. Then the 
European fleet took a hand in the matter. The Ger- 
man boat fired the first shot, which landed within ten 
yards of a Greek gunboat anchored off Acroterie. The 
cannonade, in which the English, Russians, Germans 
and Austrians took part, lasted ten minutes. All the 
firing was directed against the Christians except one 
shell from the Austrian boat, which fell on the church 
occupied by the Moslems. The fire of the English was 


Austrian. 


THE EVENTS IN CRETE—THE SQUADRON OF THE EUROPEAN POWERS AT CANEA. 


bassadors at Athens sent a diplomatic note to the 
Greek government deprecating the landing of troops 
and advising their removal. In spite of many reports 
to the contrary, the Greek Minister of Foreign Affairs 
insists that this is the only official communication on 
the subject made by the ‘* powers” to Greece up to the 
present moment. ‘The Greek government answered 
that troops had been landed to protect the Greek pop- 
ulation of Crete, and that they could not be withdrawn. 
In the meantime, the Christian chiefs throughout the 
island raised the Greek flag and declared their desire 
for union with Greece. Col. Vassos, commander of 
the Greek army of occupation, issued a proclamation 
to the Cretans, in which he declared his orders to be to 
take possession of the island in the name of the King 
of the Hellenes. His first move was to send 400 sol- 
diers to take the block house of Voukolies, which was 
occupied by 300 Turkish troops. On being summoned 
to surrender, the Turkish officer in command gave an- 


| out to relieve the block house at Voukolies. 


Col. Vas- 
sos, however, anticipating the attempt, had placed 
about 200 Christian insurgents to guard the road on 
the heights at Monodendri. These men held the Turks 
in check until Col. Vassos came up with the main body 
of the Greek force, 1,100 men. The Gireek troops, sup- 
ported by eight mountain cannon, attacked the Turks 
at the bayouette and completely routed them, driving 
them back into Canea, where they were safe under the 
protection of the European men-of-war. After taking 

| the block house of Aya, Col. Vassos withdrew, having 

| orders not to disturb the European occupation of Canea. 
| During these engagements the Greeks lost 30 men 
| killed and wounded and 4 officers. The official report 

‘of Col. Vassos estimates the Turkish loss at Mono- 

| dendri at about 100, 

The account of this incident of February 21 is from 
an eye witness, who was on board the Greek man-of- 
|war Hedra. To the east of Canea is a peninsula called 


much the most accurate. The Greek flag was shot 
away, but a few minutes later was hoisted again at the 
same spot. The Moslem insurgents, encouraged by the 
|action of the European fleet, tried to storm the church 
| of the Prophet Elias, but were driven back. Fifteen 
| Christian insurgents and three women were killed or 
| wounded by the explosion of the shells from the Euro- 
pean ships. There was no attempt on the part of the 
Christian insurgents to attack Canea. It was merely 
one of those fusillades between Christians and Moslems 
so common in the island. Under these conditions there 
seems no reasonable excuse why the fire of the Euro- 
pean war ships should not have been directed against 
the Moslems as well as the Christians. The fact is, 
that the Turkish cannon from the fort also joined in 
the cannonade. This certainly showed a tendency in 
the agents of the great powers to support Turkey in 
her methods of dealing with the Christians of Crete 


which does not promise well for the Cretans. 


PANORAMA OF THE PORT OF CAN 
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violence to lower the Greek flag on the consulate, Pro- 
Visions have been sent to the Greek army of occupa- 
tion in Crete. One transport was allowed to land 
provisions, but the other was prevented and seized. 
Even the medicines under the care of the Red Cross 
were at first prevented, but when an application was 
made for a written refusal the admirals decided to 
allow the landing of medicines 

The long expected diplomatic note of the six powers 
has at last been received by the Greek government, 
The government here is driven to the wall, without any 
chance of retiring with honor This afternoon, in 
spite of the rain, a erowd of twenty thousand people 
gathered before the palace and shouted, amid waving 
of flags, for war 

The king did not appear, and the crowd made a 
rush for the door of the palace. For a moment it 
looked as if something serious might happen. Luckily, 
the crown prince came out at the most eritical moment 
and spoke a few words to the mob. He assured them 
that the government was in sympathy with the people, 
and, after thanking them for their enthusiasm, asked 
them, considering the gravity of the situation, to go 
home and leave the king in peace. 

There had been a feeling of hope here that Greece 
Was seeretly backed by one of the powers. This feel- 


ing has now given way to a determination to stick the 
fight out to the end, and, if necessary, to foree the 
hand of Kurope by throwing the army across the Mace- 
donian 


frontier. Four more classes of reserves have 


been called out ; this makes ten classes that have been 
called. Kach class contains twelve thousand men. 
There are already sixty thousand Greek troops on the 
frontier 

It seems inevitable now for King George to go to the 
bitter end, otherwise he would run the danger of being 


driven out of Cireece. Everything has been staked. 
The money reserved for paying the interest on the 


debt is being used in preparations. In case of failure, 
not only does national bankruptcy stare them in the 
face, but national dishonor, from which the Greek 
people will not recover for long years. A common ex- 
pression heard on the street is, “If we fail, the Greek 
race is lost forever.” 

If Greece has come to an understanding with Bul- 
garia and Servia, the next two weeks may see the be- 
ginning of a European war. After all, one may say 
that the powers are entirely responsible for the situa 
tion. They failed to dispose of the Cretan question 
when they had the opportunity, and now that Greece 


refuses to stand aside and watch a repetition of the | 


fiaseo of Inst summer, they force her hand by the most 
uncompromising of diplomatic notes. The one thing 
most dreaded by the powers is the raising of the Mace 
donian question, Should Greece throw her army into 
Epiros, and Bulgaria and Servia follow suit in Mace- 
donia, the situation would be beyond the control of 
diplomacy. It looks as if Greece would take the de- 
cisive step if she is summarily forced out of Crete. 
Since the correspondent penned the above the events 
in Crete show little change or improvement. Greece at 
once began to mass troops and provisions on the 
Thessalian border, and on March 6 the last reserve, 
100,000 strong, was called out. Volunteers from Sicily, 
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to withdraw their forces from Crete within six days. 
On March 8 appeared dispatches giving Greece's 
reply to the powers. The firm and dignified reply 


= 
while the Mussulmans who have flocked to the coast 
towns are allowed to land whatever they want. 

The few Christians remaining here tind it dificult to 
| understand the motives that are prompting the powers 


| to exert their energies to crush the Christian popu- 


urged the powers not to insist upon their scheme of | lation of the island, while the Moslems have a free 


autonomy and stated that the army of Greece should 
be kept in Crete till peace comes and then let the Cre- 
tans themselves decide their future. The reply to the 
identical note of the six great powers was not considered 
at all satisfactory. The powers were not immediately 
in accord as to what was best to do, some favoring 
drastic measures, while others were swayed by public 
opinion, Which was almost unanimously in favor of a 
solution acceptable to Greece, and never before had 
public opinion so nullified the concert of Europe. 
‘Toward the 15th of March contlicting reports were cir- 
culated as to the blockading of the ports of Crete or 
even of Greece, but on March 16 all doubts were set at 
rest by notice of the blockade of the ports of Crete by 
the warships of the coneerted European powers, Lord 
Salisbury announced England's approval of this action, 
and for this he was hotiy rebuked by Sir William Har- 
court, who said that such a disgraceful, abject answer 
had never before been given by a British minister to a 
British Parliament. The nation, he said, had never 
been exposed to a greater humiliation than it is now, 
when it is chained and coerced by the menace of wars 
in which it has no concern to abstain from doing what 
it is under the highest obligations of honor to do, and 
compelied to do what its conscience condemns. 


YOUNG TIGERS AND DOG AT PLAY. 

On March 18, Mr. Gladstone’s letter, written at Cannes 
to the Duke of Westminster, was published in London 
}and was cabled to the United States. It created great 
excitement in London. It was almost a philippie in 
its denunciation of the concert of Europe and in its 
defense of the David among the nations which has 
| dared to defy six Goliaths. Both as an argument and 
an appeal this latest and perhaps last utterance of Mr. 
| Gladstone cannot fail to have a tremendous infiuence, 
even upon those wily diplomats who hardly like to be 
| held up to seorn and derision by such a well known 
}man of affairs as Mr. Gladstone. 

On Mareh 21 the formal blockade of the port of Crete 
began. The blockade applies to ships sailing under 
the Greek flag. Vessels sailing under neutral flags will 
| be allowed to land merchandise on the island, provided 
that such merchandise is not intended for the use of the 
(ireek troops in Crete, and is not destined for the in- 
terior ; but these vessels may be overhauled at discre- 
| tion by the warships of the international fleets. 
To add tothe excitement a Greek schooner was sunk 
| off Cape Dia, Crete, by the Austrian gunboat Sibenico. 


| hand to do about as they please. About the only hope 

of the Christians outside the coast towns is in (ireek 
| blockade runners, who will not hesitate to run through 
the cordon of foreign warships around the island 

There was an exchange of shots on March 20 be- 
tween insurgents and Moslem volunteers in Suda Bay, 
The Turkish warships in the bay bombarded the in- 
surgents. The situation of the Turkish garrison ii the 
fort at Malaxa was very critical on March 22. At- 
tempts were made to revictual the fort, but the in- 
surgents rendered the efforts fruitless. If the Christians 
‘apture the forts at Malaxa and Keratide, which it now 
appears highly probable they will do, Canea wil! be 
virtually land ward. 

Malaxa is within the limits of the Turkish cordon 
drawn by the admirals of the foreign fleets, but this 
fact does not prevent the operations of the insurgents 
within the line, they refusing to recognize the authority 
of the admirals to establish such a cordon. 

A body of Turkish troops who were trying to convey 
provisions to the fort at Malaxa was held in check 
| throughout the day by the Christian insurgents. ‘The 
| troops, finding that they could not reach the fort, 
signaled to the gunboats in Suda Bay requesting aid. 
!The gunboats opened fire upon the insurgents, but 


| come not drive them from the positions they occupied, 
| which effectually commanded the approaches to the 
|fort, So far as known, the fire from the warships did 
no damage. 

Admiral Canevaro, the Italian officer who is by 
reason of seniority in command of the combined fleets 
| of the powers, has issued a proclamation enjoining the 
insurgents and Greek troops not to attack the Turkish 
jforts at Kissamo, Suda, Malaxa, Retimo, Candia, and 
Hierapetra, these forts being necessary for the main- 
tenance of order at the ports where the foreign troops 
will be disembarked. The insurgents at last drove the 
| Turks out of Malaxa and the fleet of the powers opened 

upon them, but did little damage. 
For our engravings of Crete and its inhabitants we 
indebted to L’Illustration and Le Monde Lllustré 
and Illustrirte Zeitung. 


PLAYFULNESS OF YOUNG TIGERS. 
Ir has long been known that tigers may be bred in 
captivity, though not so easily as the lion, and that 


| The Austrian charge d’affaires at Athens explained the | they may be tamed when taken young, but their tem- 


matter by saying that the schooner was fired upon be-| per cannot be depended upon. 


Where raised in z00- 


‘ause of an attack upon the gunboat by the Cretan | logical museums, however, under the eyes of exper!- 


According to the proclamation issued by the foreign 
admirals, the blockade of Crete began at 8 o'clock, 
March 21. It is apparent that the blockade is directed 
solely against the Christians in the interior and that 
the Moslems will suffer little inconvenience from the 
action of the six great Christian nations of Europe. 
It appears that the object of the blockading squadron 


| 
insurgents. | enced attendants and where the surroundings are most 


eal } is to prevent the landing of supplies of food, clothing, | which grow up wild. 
Denmark and the United States started from their re- | ete., destined for the starving Christians in the interior, | Garden,” J. J. Weber, Leipzig. 


advantageous, they always form a most attractive and 
| interesting feature, of which the public never seems to 
| weary. Our illustration showing young tigers and dog 
at play has little that suggests the ijea that it is a por- 
trayal of one of the most ferocious of wild beasts. It is 
said that young tigers thus raised in captivity have 
| brighter color and better marked bands than those 
Our view is from *‘ The Zoological 


; F The Greek consul in Canea was forced by threats of | spective homes to join the Greek army in Crete. The 
I J ) 
i 
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rHE CATACOMBS OF PARIS. and exploited the stone on his or its own account with-| by means of some well conceived deviltries, by a few 
out any concern about the neighbors. (Fig. 1.) skillfully caleulated disappearances under ground at 
THoUs\\ Ds of visitors annually go down into the} The Carthusian monks mined beneath the site| the moment at which they were about to be seized by 
eatacomb= of Paris, take a walk in the ossuary, and | of the present Petit Luxembourg and the School of | the archers of the guard, or by the large fires and loud 
ascend to the light of day, very happy to see the sun) Pharmacy, and the Capuchins quarried where now | noises at night at the old castle of Vauvert. But Paris 


again al 


| to no longer have before their eyes that! stands the Observatory, the Cochin Hospital, a part 


Fie. 1 —INTERIOR OF A QUARRY EXCAVATED IN THE SIXTEENTH 
CENTURY UNDER TOMBE ISSOIRE STREET. 


nightmare of millions of skeletons and grinning skulls 
which have been removed from their ancient burial 
place. 

Very few of these visitors, however, know what the 
are, and what are their origin, extent and 
future. Scarcely any one is aware of the fact that every 
year adds a few more miles of galleries to the seventy- 
five miles of the walled ones that now exist. Yet all 
this is very interesting, and we are going to try to give 
aslight idea of it. Let us inthe first place go back to 
the troublous times in which a handful of invaders, 
following in the wake of Julius Cesar, fell upon Gaul. 

Inthe place of modern Paris, a humble straggling 
village of wood stood upon a small island in the Seine ; 
but this, although it had until then sufficed for the needs 
of our forefathers, was not good enough for the glorious 
conquerors, Who in a few centuries replaced it by a 
large and beautiful city whieh, proceeding beyond the 
island, extended far and wide upon the two shores, tak- 
ing in to the south Mons Lueotitius (Sainte Genevieve), 
Mons Fetardus (Mouffetard), and the quarters that have 
since beene alled Saint Mareel. Palaces, temples, arenas, 
and splendid houses of finely dressed stone replaced 
the humble thatched wooden huts. 

Quarries were opened up all around the city to furn- 
ish the materials adapted for building purposes, and an 
inventory taken by architects a very long time after- 
ward, by order of Colbert, teaches us that all the stone 
employed in these structures was derived from the 
southern side of the Seine. These quarries, which were 
at first open, must have soon become subterranean, on 
account of the greater thickness of the unavailable ma- 
terials that covered the strata of rock adapted for build- 
ing purposes, that is, coarse limestone. Thus it is that 
under the Museum of Natural History, the Quartier 
Saint Martel and perhaps under the garden of the Lux- 
embourg, we find the chambers and galleries of these 
first quarrymen as clean as if they had just left them. 

Much later on, in the time of the Capetians (the Mero- 
Vingians having preserved their Germanic custom of 
building with wood, or having inhabited the remains of 
the Roman palaces), a new activity reigned in the subsoil 
ofthe environs of the city, and all the ecclesiastical 
edifices of that epoch (Notre Dame, Sainte Chapelle 
and the hundreds of churches destroyed two centuries 
ago) came from the subterranean galleries, This mining 
work continued during the entire period of the middle 
ages. Every property owner, every church and every 
convent had a subterranean quarry to himself or itself, 


lof the Val-de-Grace, ete. 


was daily growing, and the houses, becoming weightier 
and weightier, at length caused the subsoil thus under- 
mined to cave in. 

The few authors who have treated of the question of 
the Catacombs carry the first subsidence back only to 
the year 1774. Thanks to an unpublished manuscript 
kindly loaned to us by Prof. Gazier, we are able to carry 
it back stillfurther. Along about 1620, six Feuillantine 
nuns came from Toulouse in order to establish them- 
selves in the Faubourg Saint Jacques. On September 17, 
1625, the first stone of their convent was laid by Cardinal 
Barberini. Three days afterward, a wall and a huge 
stone table were swallowed up in a cavity that sud- 
denly opened, and so thoroughly, too, that they could 
not be found again. A descent was made into the 
cavity and a plan of it drawn. In 1669 another subsi- 
dence oceurred. In 1670, a procession took place in the 
quarries and a statue of the Virgin was placed therein, 
doubtless the same one that still exists under Saint 
Jacques Street. 

A laborer was buried the same year beneath more 
than thirty cartloads of stone, but two large rocks 
having formed a wall beside him, he escaped with a few 
contusions. “Dom Jean of Sainte Agnes,” adds the 
manuscript, ‘‘has remarked and more than two hun- 
dred laborers have reported that the ceiling of the 
quarry cracked wide open in places, whence the labor- 
ers had only to make their exit as if the angels had 
su — the stones until they were in safety.” 

bout the year 1775 several houses of Enfer Gate 
(Denfert-Rochereau Place) suddenly fell in, then some 
others, and then others again. The authorities, much 
alarmed, made soundings and entered the quarries. 

Soufflot, the architect of the Pantheon, and Brebion 
were especially commissioned to make an examination, 


The work was carried on 
without order and without any regard for the surface 
of the earth. Sometimes the upper stratum of coarse 


limestone was exploited and sometimes the lower, so | 


that certain houses happened to rest upon two super- 
posed tunnels, without counting the cellars. 
At first the only inconvenience about all this was 


Fie. 2.—A CHAMBER OF THE OSSUARY ESTABLISHED ABOUT 1810 BY 


that it furnished a sure domicile for the numerous rob- 
bers and bandits who infested the city and its suburbs 
at night and held up and levied contributions upon 
passers-by. The terror that they inspired was great, 
and the more so in that they were able to introduce in- 
to it a little mystery and something of the supernatural] 


Fig. 3.—THE PORT MAHON SCULPTURE. 


and the not very reassuring report that they published 


| threw Paris intoa terror just as great as that which had 


been occasioned by the bandits of former days. 

It was demonstrated that the whole of Paris of that 
period rested upon immense chasms and that there was 
not a monument, not a church, not a house, that might 
not be engulfed all of a sudden. So King Louis XVI 


DE THURY. 


ordered the immediate formation of a technical depart 
ment of engineers and laborers charged with the duty 
of inspecting the subsoil and of undertaking the con- 
solidation thereof. Charles Axel Guillaumot was the 
first organizer of the service (1777). He began the con- 
struction of a series of walls and galleries designed to 
support the roof of the quarries at the points that were 
most threatened. Hericart de Thury, who succeeded 
him (1809-1830), constructed true monuments of archi 
tecture under ground. The work of these men has 
since been continued, and more than seventy-five miles 
of sustaining galleries have been constructed. 

The work of consolidating the subsoil of the city is 
far from being finished, and Mr. Pellé, the present head 
of the service, is actively occupied with it. After 100 
miles more of galleries have been constructed under the 

resent Paris, all the quarries now recognized will have 
oem rendered stable again. But, whatever may be 
done, the ground of Paris will never again present an 
absolute security. 

It was along toward 1782 that was begun the creation 
of the ossuary—that vast necropolis which extends be- 
neath the entire quarter of Denfert-Rochereau Place. 
The crowding of the cemeteries was such that in some of 
them (the Cemetery of the Innocents, for example) the 
earth had risen 13 feet above the surrounding streets in 
a space of 800 years. The cellars of the contiguous 
houses distilled a true “microbe bouillon,” as we would 
now say, and asimple contact with this sufficed to bring 
out arash upon and cause an ulceration of the surface 
of the skin. 

All the bones contained in the ancient cemeteries 
of Paris were, in measure as the work of demolition 
proceeded, deposited in appropriate galleries, and all 
those now taken from the foundations and excavations 
of Paris find their way to the Catacombs. More than 
six million skulls are already piled up inthe galleries, 
which have been provided with strong masonry walls 
and communicate with the general network only by 
massive iron gates. 

Along toward 1780, Buffon, who was then superin- 
tendent of the Garden of Plants, undertook to con- 
struct some large buildings and was much ineonve- 
nienced by the state of the subsoil. ** Ali of our masonry 
work,” wrote he to Thouin in May, 1785, ** would pro- 
ceed well enough except for those cursed quarries, which 
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alone cost as much asall the rest. Nevertheless, it ix 
necessary to succeed with it, and [ have written to Mr. 
Verniquet (the architect) that, if necessary, we shail 
further increase the number of laborers for that pur 
pose ” 

Aside from the funereal decoration of the ossuary, 
there are a few works of art that enliven certain galler- 
ies. Thus,in what is called the Port Mahon quarry, 
there is observed a series of reliefs that were seulptured 
toward the year 1780 by a laborer of the quarry inspec 
tion and that represent the city and harbor of Port 
Mahon of the Belearie Islands, where the inan, who was 
named Decure, alias Beausejour, a veteran of the army 
of Louis XV, had been confined. 

In a vault in the lower story, which by its construe 
tion recalls the ancient convent crypts, and situated in 
the environs of Santé Street, are seen three niches, upon 
one of whieh is this inscription carved in ancient char 
acters: ** Lux” (ight), and, upon che two others, in 
more modern characters, the words ** Pain” (bread) and 
Viande” (meat). 

What was this vault, dungeon or provision storage 
place intended for? No one doubtless will ever be 
able to throw light upon the mystery.—Armand Viré, 
in La Nature. 


STORY OF A CELESTIAL WANDERER.* 


THOSE who are not intimately acquainted with the 
constitution and peculiarities of comets, the celestial 
wanderers of the sky, have been unnecessarily anxious 
lately on aceount of the near approach of Perrine’s 
comet, Vague rumors of dangers from its collision 
with the earth have been wafted abroad, and numer 
ous letters have been written to learned astronomers, 
asking if it is really true that the comet will collide 
with the earth and that the planet on which we live is 
in danger of destruction, According to Babinet, the 
chance of an eneounter between our earth and a comet 
will occur on the average once in about 15,000,000 vears 
Arago said that out of 281,000,000 chances there was 
only one single chance for acollision. If the nucleus of 
a comet were equal in mass and solidity to that of Do 
nati's comet, Prof. Faye said that its impact with the 
earth would develop heat enough to melt and vaporize 
the hardest rocks If the comet were composed of 
small meteoric particles, the result would be a brilliant 
shower of meteors 

Were the colliding body a hydrogen eomet of suffi 
cient size to encompass the entire globe, it might so 
mingle with the oxygen of our atmosphere as to form 
such an explosive that the lighting of a single mateh 
would produce a mighty flame, which in an instant 
would consume every living thing on the earth. Still 
further, since water is the result of burning hydrogen 
gas in oxygen, this same fierce and terrible flame would 
be as speedily followed by a mighty deluge of water 
enveloping the entire surtace of our planet. If the 
body of the comet were not of an inflammable nature, 
but composed of noxious gases, it would poison our at 
mosphere, render it uafit for respiration, and thereby 
entail the most serious consequences, Were it an in 
noxious gas, owing to its extreme lightness, it would 


float in and upon our atmosphere as do the clouds, 
without reaching the surface of our globe. These are 
the accepted theories of the most eminent astronomers 
as to the dangers threatening our earth, should we eol 
lide with a comet. Nevertheless, it is well to remember 
that our earth passed right through the train of acomet 
that appeared in the year I861, and that the faet only 
became generally known long after it was all over, 
The sky was overeast with a peculiar glow, and for a 
couple of hours that night the earth was actually in the 
train of the comet, but no one suffered any alarming 
inconvenience. Sir Robert 8. Ball, professor of astro 
nomy at the Cambridge University, England, tells an 
amusing story of the only disaster Known to him aris 
ing from the eollision. ‘ A clergyman,” he wrote,** tells 
as that at midsummer he was always able in ordinary 
years to read his sermon at evening service without 
artificial light. On this particular oceasion, however, 
the sky was overcast with a peculiar glow, while the 
ordinary light was so much interfered with that the 
sexton had to provide a pair of candles to enable him 
to get through the sermon. The expense of those can 
dles was, | believe, the only loss to the earth in conse 
quence of its collision with the comet of 1861.” Proba 
bly, had the earth passed through the densest part of 
the comet, that is the uucleus, it might have been a 
more serious matter. 

With regard to Perrine’s comet our fears as to the 
safety of the earth were allayed by the fact that it did 
not come within 20,000,000 miles of our planet, so that 
we escaped harm this time ! 

As to the comet itself, it has been photographed on 
all possible occasions by A: L. Colton, and a good series 
of negatives obtained. Cloudy weather interfered when 
the comet was rapidly growing brighter, and just before 
it became wholly immersed in the morning twilight 
This was unfortunate, as about this time the comet 
showed signs of increasing activity \ photograph 
taken December 8 shows a number of flutings in the 
main tail, with indieations of the condensations norice 
able in the photographs of some of the receut bright 
comets, Several short streamers had also appeared in 
the neighborhood of the two principal tails, projecting 
backward from the head. These photographs of the 
comet, while interesting as to detail, would yet be of no 
value in helping us to identify the comet should it visit 
our solar system again within a short period of time, 
As well photograph a cloud ora puff of smoke, for a 
comet is as variable in its appearance. It may appear 
at one time adorned witha glittering raiment extend- 
ing millions of miles in space, and at its next return it 
may present the appearance of a comet without any 
trainat all. Even while weare observing a comet from 
day to day, it will change rapidly in appearance, as, 
for instance, Donati’s comet, seen in the year 1858, 
However, it is possible to recognize a comet on its 
return to the solar'system by means of the well marked 
path along which it travels. But even this .may 
fail us, for if disturbed by heavenly objects which 
it may meet on its way, it is driven so completely 
out of its road that it is compelled to make a new 
path for itself. This actually occurred in the case of 
Lexell’s comet, seen in the vear 1774, and which ap 
proached too near to the giant planet Jupiter. As for 
Biela’s comet, its experience Was even more trying, and 


* By Mary Proctor, in our exceile.t contemporary Popular Science News, 
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it is now known as the lost comet. It is undoubtedly 


missing, and its tragie story isa gloomy page in the 
annals of comet history. It was first observed on Feb- 
ruary 27, 1826, by an Austrian officer named Biela, and 
it Was then a small comet, some 40,000 miles in diame- 
ter, and sometimes showing a short tail. It had a pe- 
riod of 66 years, and its path came within a few thou- 
sand miles of the earth's orbit, the approach sometimes 
being so close that a collision was imminent, should the 
comet and the earth happen to arrive at the same time. 
In 1882 the comet had terrified the people, because as- 


tronomers had announced that it would cross the | 


earth’s path. Persons of weak mind died of fright, 
and others made their wills, thinking the end of the 
world was at hand! However, the earth missed the 
comet by one month that time, and we escaped a col- 
lision, The comet, apparently, was not quite so fortu- 
nate, While hurrying through space, for some unknown 
disaster must have oecurred, caus:ng it to split in two. 
When it made its appearance in 1846, in place of one 
comet, two were seen traveling side by side, with a 
vradually increasing distance between them, and with 
a singular interchange of light, now one and now the 
other being the brighter. In 1852 the comet again re- 
turned to our neighborhood, the companion comets 
being more than a million miles apart, and since then 
neither of them has ever been seen again. What dan- 
vers may it not have experienced ! 

In the opinions of the great astronomer, the younger 
Herschel, who, writing in 1866, when the comet was 
first missed, said : ** Peradventure it has plunged into 
and got bewildered among the rings of meteorolites.” 
When we remember the labyrinthine meteor systems 
in the near neighborhood of the sun, through which 
the comet had to plow its way, itis no wonder that it 
lost its head in the most literal sense of the word. In 
fact, from all that we know of the structure of a com- 
ets head, we must realize that minute and seattered 
as are the meteors comprising such rings, they are 
quite sufficiently compact to effeet the destruction of 
a comet dashing headlong, and at an enormous rate 
of speed, into their midst. There remains, however, 
another chapter in the history of the missing comet. 
In 1872, on November 27, just as the earth was crossing 
the track of the lost comet, but some thousands of 
tniles behind the plaee where the comet ought to be, 
it encountered a wonderful meteoric shower. It is not 
certain whether these meteors were the remains of the 
comet itself, but as a similar meteorie shower occurred 
in 1885, when the earth once more crossed the track of 
the comet, we cannot help drawing our own conclu 
sions from this remarkable coincidence. Comets then 
die, as Kepler wrote years ago, and their materials ac- 
tually become, in smaller or larger proportions, part of 
our globe. 

It is interesting to trace the career of a comet, from 
the time when each separate meteoric particle con- 
tained in it was once a solitary wanderer in space 
until, encountering other meteors on its way, they 
banded together, forming an army of celestial wan- 
derers. The head or nucleus of the comet grew larger 
and larger until, puffed up with hydrogen and vanity, 
it longed to venture into the realms of King Sun. The 
intense heat of the solar surroundings drove myriads 
of meteors away from the nucleus of the comet. A 
train was thus formed millions of miles in length, and 
the comet gloried in its glittering raiment. But, alas! 
as it withdrew from the neighborhood of the sun, it 
not only became chilled in the depths of space, but it 
was unable to reeall the deserters that had onee fol 
lowed in its train. After many such visits to the sun 
the comet declined in size and magnificence, until at 
last it presented the sad spectacle of a comet without 
any train atall. But Biela’s unfortunate comet went 
even one step further, going out of existence altogether. 
It first made its appearance like any well regulated 
comet, as an army of celestial wanderers journeying 
together through space, and it finally made its disap- 
pearance amid a glorious display of meteors. Thus 
perished this celestial wanderer ‘mid a “flash of 
glory,” as befitted an inhabitant of the star depths. 


THE PROBLEM OF INSTINCT.* 
By ALFRED R. WALLACE. 


THERE is probably no subject in the whole range of 
biology the study of which has been so universally 
neglected as instinct. Both scientific and popular 
writers continually refer to it as if its nature and limi- 
tations were matter of common knowledge, and its 
facts so well established as to be almost above criti- 
cism. Yet when we ask how it is known that certain 
actions of man or animals are due to instinct and not 
to experience or imitation, we find an almost total 
absence of accurate observation or experiment, while 
hardly two writers are agreed as to the exact meaning 
of the term. It is only within the last quarter of a cen- 
tury that a few biologists have made any careful ex- 
periments on the phenomena presented by the actions 
of the higher animals, under such conditions as entirely 
to exelude the ageney of imitation or of parental guid- 
ance: and although these experiments are as yet quite 
insufficient in quantity and far too limited in seope, 
having regard to the wide field covered by the actions 
and behavior usually considered to be instinctive, yet 
the results reached are already very interesting, and 
are sufficient to show us that we need not despair of a 
complete solution of the problem, at all events as re- 
xards the higher animals. 

One of the first English observers to attack the prob- 
lem on the experimental method was the late Mr. 
Douglas Spalding, who in 1873, in Maemillan’s Maga- 
zine, described a number of experiments on young 
chicks and ducklings, carefully blinded for the first few 
hours after birth. His conclusions were, that these 
young birds not only showed intuitive powers of 
walking, seratching, and pecking, but also possessed 
intuitive knowledge—or acted as if they possessed such 
knowledge—of various kinds. He asserted that they 
were afraid of bees and of the ery of a hawk, and that 
they intuitively knew the meaning of a hen’s call note 
and danger signal when heard for the first time. These 
results were opposed to Mr. Spalding’s preconceived 
ideas, and were therefore the more readily accepted, 
and have been frequently quoted as settling this point 

the possession of instinctive knowledge as well as the 


*Habit and Instinct, by C. Lioyd Morgan, F.G.S, London ; Edward 
Arnold, 1896.—From Natural Science, 


power of co-ordinated movements of various \inds, 
Now, Protessor Lloyd Morgan has repeated a! 


experiments many times and with a considerable iety 
of species, and while confirming many of Mr. Spaicing's 
observations and conelusions, has shown that + hose 
here referred to are erroneous. More important si:\|, he 
has shown exactly where and why the conctiisions 
arrived at are erroneous, and has thus afforded :nost 


valuable guidance to future experimenters i this 
interesting inquiry. Some examples of these c rree. 
tions are the following. 

Mr. Spalding noticed a difference in the belicvior 
of young chicks to flies and to bees, and coneluded 
that they “gave evidence of instinctive fear of these 
sting-bearing insects.” This, if true, would be very 
important, since it would show an intuitive perce; tion 
of the dangerous character of a special insect, and if of 
one, presumably of all common dangerous or hurtful 
objects, antecedent to experience. But the whole 
series of observations made by Professor Morgan |iim- 
self, as well as those made by other good observers, 
shows that they have no such perception of the 
qualities of objects. They pick up stones as wel! as 
grain, bits of red worsted as well as worms, gatcy- 
colored inedible caterpillars as well as those which are 
edible. They do not recognize water till they have felt 
it, and they do not know that water is drinkable till 
contact with the beak sets up the nervous and muscular 
reactions of drinking. 
ments Professor Lloyd Morgan shows that young chicks 
have no fear of bees as bees, but merely because they 
are large and unusual. They are equally suspicious of 
a large fly or beetle, and, though eating small worms 
greedily, are afraid of a large one. And when the 
chicks were a few days old, and were no longer afraid 
of large flies, they showed no fear even of wasps, when 
presented to them for the first time. 

Very similar is the correction of Spalding’s state- 
ments that his young chicks gave the danger signal 
when a hawk was flying high overhead, and that a 
young turkey showed equal alarm when a yvoung hawk, 
kept in a cupboard, uttered a shrill sound ; whence he 
coneluded that the fear of birds of prey, whether seen or 
heard, was instinctive. For it is now shown that any 
strange object or any unusual sound causes exactly 
similar alarm when first seen or heard by any kind of 
young birds, and Mr. Hudson, of La Plata fame, came 
to a similar conclusion. Other cases which have been 
thought to prove instinetive dread of enemies in various 
young animals are shown to be explicable on similar 
principles ; any sight, or sound, or smell, very different 
from what they have been accustomed to, alarms them, 
and they learn what are really dangerous either through 
the actions of their parents or by their own personal 
experience. 

But, though young birds and mammals do not pos- 
sess instincts which enable them to discriminate be- 
tween objects that may be useful and those that may 
be hurtful to them, they often possess the most 
wonderful acuteness of the senses and powers of co- 
ordinated muscular action, which enable them rapidly 
to acquire the knowledge that is essential to them, 
The young chick only a few hours out of the shell 
walks and runs, and is able to pick up small objects 
in its beak, some being rejected and others swallowed. 
The young duck swims when put into the water, or 
when it accidentally walks into it, but it has no in- 
stinetive desire for it, and does not, as is often stated, 
run to it fromadistance. Young dippers dive perfectly 
the first time they reach the water, and young swallows 
fly with great precision, avoiding obstacles almost as 
readily as do the old birds. With such congenital 
powers, and with an instinctive fear or suspicion of 
everything that is strange to them, they learn with 
marvelous rapidity; and having onee found that a 
particular object is disagreeable or unfit for food, they 
rarely require a second lesson, and thus ina few days 
accumulate a stock of experience which, unless the 
process has been closely watched, way easily be set 
down to instinct. 

About one-third part of Professor Lloyd Morgan's 


| work is devoted to such experiments and observations on 


young birds and mammals as have now been indicated, 
and the amount of new and varied information here 


| brought together is sufficiently large to form the basis 


| young 


of sound reasoning on the nature and limitations of the 
faculties involved ; and perhaps no living biologist is 
better fitted to do this successfully than the author. 
In the series of chapters headed: ‘The Relation of 
Consciousness to Instinctive Behavior,” “Intelligence 
and the Acquisition of Habits,” Lnitation,” and ** The 
Emotions in Relation to Instinct,” we have a caretul 
and interesting study of the physiological and psycho- 
logical aspects of the facts that have been laid before 
us: a study whieh is in the highest degree instructive, 
and whieh will serve to guide future students of the 
subject both as to the interpretation of the facts already 
established and as to the observations most needed 
for the elucidation of matters which are still unsettled. 
These chapters, however, are hardly suited for iUlus- 
tration or summary, and we will therefore pass on to 
those which deal with the alleged instincts of adult 
animals, and with some of the most disputed questions 
whieh now divide biologists ; but, before doing soe, it 
will be well to quote the author's definition of In- 
stinet, as well as the conclusions he has reached as to 
its nature 
At the end of the first chapter, which gives a popular 
sketch of the facts which demand explanation or veriil- 
cation, Professor Morgan says : 
“We may now sum up what has been advanced in 
the foregoing discussion, and say that, from the bivlo- 
gical point of view, instincts are congenital, adaptive, 
and co-ordinated activities of relative 
whole. 
but 
the 


involving the behavior of the organisin as a 
They are not characteristie of individuals as such, 
are similarly performed by all like members of , 
same more or less restricted group, under circumstances 


which are either of frequent recurrence or are Vitaly 
essential to the continuance of the race... . I ey 
are to be distinguished from habits which owe u 

i 


definiteness to individual acquisition and the repet 
of individual performance.” 

And after having described the various action» of 
birds antecedent to experience, our autor 
summarizes some of the conclusions to be drawn [roll 
the observations as follows : ; 

That which is congenitally definite as instine:'ve 
behavior is essentially a motor response or tral of 


By a series of careful experi-, 
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motor responses. Mr. Herbert Spencer’s description | migrate is a mysterious gift of nature, the miraculous 

of instinet as compound reflex action is thus justified. of whic ted | } 
“2 ‘These often show very accurate and nicely | the semi-scientifie term of instinet, is no longer ten- 


-ongenital or hereditary co-ordinations. | able.” 


-— "r vy are evoked by stimuli, the general type of | The views here expressed appear to me to harmonize 
which ‘+ airly definite, and may, in some cases, be in well with the general conclusions as to the nature and 
response (0 particular objects. Of the latter possibility | limitations of instinct arrived at by Professor Lloyd 
we have. however, but little satisfactory evidence. | Morgan, and they are enforced by some considerations 


“4 There does not seem to be any convincing evi-| which writers on this subject usually overlook. The 


uherited ideas or knowledge (as the term is | numerous recorded facts of birds returning year after 


constantly effected through variation and natural se- 


quality of which is attempted to be concealed under | lection, so that the beautifully perfect adaptations we 


see in nature are the result of a double process, being 
partly congenital, partly acquired. Acquired modifi- 
‘cation thus helps on congenital change by giving time 
for the necessary variations in many directions to be 
selected, and we have here another answer to the sup- 
posed difficulty as to the necessity of many coincident 
variations in order to bring about any effective advance 
of the organism. In one year favorable variations of 
one kind are selected and individual modifications in 
In Prof. 


popularly used) ; that is to say, the facts can be equally | year to build in the same spots as in the preceding ‘ 

well «\pluined on the view that what is inherited is of | year indicate that most of the spring migrants are old | other directions enable them to be utilized. 
the nature of an organic response. (birds. Not only is this the general belief of observers, | Lloyd Morgan’s words : 


“5, Association of ideas is strong, and is rapidly | but it is rendered probable by the known longevity of 
most birds, and the obvious circumstance that those 


formed is the result of individual acquisition. ; ! 1 
“4, \ quired definiteness is built, through association, | which have escaped the dangers of the double migra- 


on the ‘oundation of congenital responses, which are | tion on the first occasion will be more likely to escape 
modifie |, under experience, to meet new circumstances. | in each succeeding year, so long as health and strength 

“7. \cquired definiteness may pass, through frequent | continue. The fact that the breeding population of 
repetition, into more or less stereotyped habit.” | birds in any country does not increase year by year, 


but, though there are considerable fluctuations, remains 


Having thus given the author’s standpoint and his 
on the average constant, proves that there must be an 


main conclusions from a body of well-observed facts, 


we Wiil pass on to his treatment of those activities of | enormous destruction of the young birds, which cer- | 


tainly amount in number to several times as many as 
the old ones, and it seems probable that this destrue- 
tion takes place during the two annual migrations, and 
more especially during the first one in autumn, when the 
young birds have had no practice in long continued 
great development indicates the action of that form of | flight and no experience of the dangers of the sea. If 
sexual selection termed * preferential mating.” Some | the birds of more than one season live’ on the average 
additional observations are quoted which support this | only four or five years more, it follows that only a very 
view, but the final conclusion is that—‘in all these | small percentage of the enormous annual progeny of 
matters further and fuller evidence from direct obser- | young birds can survive to take their place. Hence it 
vation is to be desired.” may well be that all those countless myriads of birds 

The next chapter is on ‘‘ Nest Building, Incubation, | of the year that visit Heligoland are among the failures 
and Migration,” and affords much matter for careful | which, if they leave the island, perish in the waters. 
consideration. As to nest building, I have always | We know that enormous numbers must perish during 
urged that careful experiments are required before we | each year, and where so likely as during that first 
ean accept as instinctive the building of a peculiar type | attempt to traverse the North Sea’ This is rendered 
of nest by each species of bird; and we find afew almost certain by the recently issued Report of the 
such recent experiments now adduced. But when we) British Association Committee on Bird Migration, in 
remember how such a careful experimenter as Spalding which it is stated that at the various periods of the 
was led to wrong conclusions through not varying his | great autumnal rushes at Heligoland, when countless 
experiments sufficiently, the few experiments yet made thousands of birds pass over that island, no correspond- 
on nest building under conditions by no means rigid ing influx has been noticed on our east coasts during 
and with results not described in sufficient detail, can | the four successive vears that the two records have 
hardly be accepted as settling the question. This is| been compared. Either then, these myriads of birds 
one of the problems that can only be finally settled | passed southward to Holland or flew out to sea and 
by experiments tried on a large scale and with every) were mostly lost. As Herr Giitke does not mention 
precaution, and the results preserved for comparison | any corresponding flights along the coasts of Holland 
and study; and if ever an experimental biological | and Belgium, itis to be presumedt hat they have not 
farm is established, this subject of nidification would | been noticed, and we are almost forced to the conelu- 
form one of its most interesting and comparatively | sion that the greater part of these young birds, whose 
easy inquiries. immense numbers at Hel.goland excite so uch aston- 

Passing over a very interesting discussion as to the | ishment, are really failures, and form a portion of those 
habits of the cuckoo and their probable origin, and | which are annually eliminated by the severe test of 
one hardly less interesting on the habit of the lapwing | migration ; and if this be so, much of the marvel sup- 
and many other birds of simulating injury to distract posed to attach to the successful migration of young 
attention from nest or young, we pass on to the broader birds disappears, since such ‘“‘suecessful migration,” 
and more important subject of migration, which, how- except in the case of a small percentage, does not occur. 
over, is rather briefly treated. The evidence now There is one alleged inustinet of great popular inter- 
accumulated seems to justify Professor Lloyd Morgan's est Mr. Lloyd Morgan does not deal with—the means by 
conclusion, that while the migratory impulse is innate, which many of our domestic animals, especially cats, 
yet, “the element of traditional guidance may be | dogs, and horses, find their way home under cireum- 


adult .nimals which are generally classed as instinctive. 
In the chapter on “Some Habits and Instincts of 
the Pairing Season,” the songs, dances, and displays of 
jlumage by birds are deseribed, and Professor Lloyd 
organ seems inelined to the conclusion that their 


effectual, in the migration stream as a whole, in some stances which seem to preclude any direct guidance by | 


the senses. Narratives of the most marvelous charac- 
ter have been published, but, unfortunately, no sys- 
tematic experiments appear to have been made, ex- 
cept a few by the late Mr. Romanes. These showed 
that a dog could exactly track its master’s footsteps 
by scent, and it was shown that the scent was derived 
from his shoes, which must of course be full of perspi- 
ration and other emanations from the skin, because 
when he wore new shoes or those of another person 
his track could not be followed. In Nature, vol. vii, 
there is a considerable discussion of this subject, and 
many remarkable cases are narrated by various cor- 
few passing within sight of the island, and of these | respondents, but in none are all the data given for ar- 
few only, perhaps, one in ten thousand stopping to | riving at a rational conclusion on the question. I then 
rest. The fact that young birds of many species are | wrote summarizing the discussion (Nature, vol. viii, p. 
the first to visit Heligoland every year without excep- | 65), and suggested a series of experiments, which would 
tion, may possibly be explained by the fact that, while | alone give us any realinformation. My suggestion was 
the older birds which lead the way travel high and go | that a dog whose antecedents were known should be 
on without stopping, a large number of the young fly | taken by a circuitous route by rail and road to some 
lower, and being either fatigued by the long, unacecus- | spot where he had never been before, and should 
tomed flight or attracted by the sight of the land, | be there handed to some person he did not know, who 
descend to this eevated and fertile islet for rest and | should carry him a short distance, and on releasing 
food. The late Mr. Seebohm, whose extensive journeys | him should keep him in sight, either on foot or horse- 
to Siberia and in various parts of Europe for the pur- | back, till the animal had returned home, noting 
pose of collecting and studying birds rendered him an | carefully every movement and action. A moderate 
authority on this subject, gives the early migration of | number of such experiments would settle the question 
young birds on the authority of the Heligoland observ- | of.instinet or sense observation, and it is to be hoped, 
ers, and does not support it by any observation of | now that a more intelligent interest is taken in the 
his own in the northern regions from which so many | subject, such experiments will be made. 
of the migrants come. In America, although some I may add that, theoretically, any instinct of direction 
writers state that young birds migrate first in autumn, | is almost inconceivable, because quadrupeds in a state 
Mr. C. Hart Merriam, of the Department of Agricul- | of nature do not require such an instinct. They learn, 
ture, tells us that this notion is “contrary to the | step by step, the surroundings of their birthplace, ex- 
experience of most leading American ornithologists | tending their range, perhaps, year by year, but never 
and to the information coilected by the Committee on | requiring to go back over a country they have not pre- 
Migration of the American Ornithologists’ Union.”* | viously traversed. In their case ordinary memory, 
But if we reject the conclusion based upon the Heligo- | assisted by very acute senses, would be all they would 
land facts as not necessarily following from them, we | need. In the case of domestic animals returning home, 
shall find that there is not much difficulty in forming | we find that the recorded time elapsed varies from a 
a theory which accounts for the main phenomena, and | few hours to several days or weeks, even when the dis- 
the outlines of such a theory have been very well | tance can be easily traversed in a day. This shows 
expressed by Mr. Seebohm himself at the end of the | that an instinctive sense of direction cannot always be 
chapter on migration in his ‘“‘ Geographical Distribu- | the agency employed; and, as in no one ease is the ex- 
ton of the Charadriide,” in the following passage : act route of the animal’s return known, the assertion 
‘The assemblage of migratory birds in large flocks, | so often made, that a special sense of direction is re- 
Which in many cases wait for a favorable wind before quired to explain the facts, cannot be justified. 
they venture to eross wide stretches of sea, and con- Two very interesting chapters, near the end of the 
Sequently start all together as soon as the weather is | volume, are those entitled ** Are Acquired Characters 
Suitable, and arrive on the other side in enormous | Inherited?” and “ Modification and Variation.” In the 
aumbers or rushes ; the keen sight of birds and their | first of these the bearing of the whole of the phenome- 
extraordinary memory for locality ; the great variety of | na of instinct on the vexed question of inheritance is 
routes chosen, and the pertinacity with which each | pointed out, and the conclusion is reached that, al- 
species keeps to its own route—these and many other | though there is little or no satisfactory evidence of the 
— point in one direction. The desire to migrate | transmission of acquired modifications—that is, of 
8 a hereditary impulse, to which the descendants of | habits, or their effects on the organism, as o »posed to 
tnigrat ry birds are subject in spring and autumn, | instinets—yet there are many curious facts which seem 
aie las ee a force almost, if not quite, as irre- | to indicate some connection between congenital and ae- 
spring 8 . th hereditary impulse to breed in the| quired characters. What this connection is, the chap- 
—— He = other hand, the routes of migration | ter on modification and variation attempts to show. 
lage ag earned by individual experience. The| Modification of the individual by the environment, 
ry that the knowledge of when and where to| whether in the direction of structure or of habits, is 
7 universal and of considerable amount, and it is almost 
“Report on Bird Migration in the Mississippi Valley, by W. W. Cooke, | 2! Ways, under the conditions, a beneficial modification. 
P. 18, foot note, : But every kind of beneficial medification is also being 


vay that we have hithertg been unable to observe.” 
The chief obstacle to this view consists in the well 
known observations of Herr Giitke at Heligoland, that, 
during the autumn migration, in the case of the great 
majority of species, the young birds migrate earliest 
and alone, the adults following considerably later. 
But admitting, as everyone must, the accuracy of Herr 
Giitke’s observations, does the conclusion necessarily 
follow? He himself assures us that the birds which 
rest on or pass within sight of Heligoland only form a 
fraction of the whole of the migrating hordes, most of 
them traveling by night at great altitudes, and very 


| 


| 
| 
| 


** Modification, as such, is not inherited, but is the 
condition under which congenital variations are 
favored and given time to get a hold on the organism, 
and are thus enabled by degrees to reach the fully 


| adaptive level.” 


The same result will be produced by Prof. Weis- 
mann’s recent suggestion of “‘ germinal selection,” so 
that it now appears as if all the theoretical objections 
to the *‘adequacy of natural selection” have been theo- 
retically answered. 

Biologists owe a debt of gratitude to Prof. Lloyd 
Morgan for this most interesting and suggestive vol- 
ume, It exhibits all the clearness and philosophi- 
cal acumen which characterize the writings of the 
author, and although in his desire to be impartial 
he has sometimes suggested difficulties which are 
more apparent than real, yet the work is on the whole 
an admirable introduction to the study of a most im- 
portant and fascinating branch of biology, now for the 
first time based upon a substantial foundation of 
anette observed facts and logical induction from 
them. 


THE BACTERIOLOGY OF MILK, 


PROF. CONN, of the Western University, has recently 
»yresented, in a report published by the United States 
Jepartment of Agriculture, a summary of observations 

in relation to the bacteriology of milk. 

Pure milk, as has long been known, drawn from a 
healthy cow, with proper precautions, contains no bac- 
teria, but under ordinary conditions milk becomes in- 
fected with great numbers of microbes, which grow 
with astonishing rapidity. Prof. Conn found that the 
milk obtained at Middletown, Conn., contained, within 
two or three hours after being drawn, from 330,000 to 
9,000,000 microbes per ounce. The milk supply of Bos- 
ton was found to be infected to a much greater de- 
gree, as many as 135,000,000 germs being found. per 
ounce in some specimens. The milk of Madison, Wis., 
during the months of May and June, was found to 
contain 60,000,000 microbes per ounce. 

The milk supply of European cities has been found 
infected to a much higher degree, the number of mi- 
crobes being rarely less than 150,000,000 germs per 


} ounce, and often reaching as high as 600,000,000, and 


sometimes the enormous number of 5,400,000,000 in a 
single ounce. 

The number of different kinds of microbes found 
varies from a half dozen or more to as many as fifty in a 
single locality. One German investigator found sixty- 
nine different kinds of microbes in a series of cheeses, 
These germs give rise to the so-called “ripening” of 
cheese, as it has been found that cheese cannot be 
made from boiled or sterilized milk. It is thus evident 
that “ripening” as applied to cheese is simply another 
name for decaying. The germs of tuberculosis, diph- 
theria, and typhoid fever are not infrequently found in 
milk.—Modern Medicine. 


TETRA-NITRO-CELLULOSE—A 


NEW 
EXPLOSIVE. 
By H. N. WARREN, Principal Liverpool Research 
Laboratory. 


WHEN dinitro-cellulose, or ordinary soluble pyroxy- 
lin, is further acted upon by means of a mixture com- 
posed of equal parts by volume of nitrie acid 1°5 den- 
sity and concentrated sulphurie acid, there is, as is 
well known, produced a true trinitro compound, differ- 
ing entirely from either of the above compounds as re- 
gards its solubility, and at the same time possessing far 
enhanced explosive properties. 

If the resulting compound thus formed is again 


| treated with a still more energetic dehydrating agent, 


composed of equal parts by weight of commercial 
vitriol and phosphoric anhydride, a further nitrogen- 
ous compound is obtained, which, after the usual 
washing and drying, presents a much more brittle strue- 
ture than any of the preceding derivatives, in some 
cases even adinitting of pulverization, and altogether a 
much more formidable compound, even exploding by 


|mere percussion, its explosive violence as compared 


with the former bodies being more than double. 

When the compound is digested in a strong solution 
of potassium chlorate, and carefully dried, it is ren- 
dered extremely brittle, and thus readily admits of be- 
ing pulverized, forming a true percussion agent. As 
far as can at present be ascertained, the new explosive 
represents a tetra-nitro compound; but owing to its 
formidable explosive properties, necessitating consider- 
able care in handling the same, further investigations 
are considered necessary in order to arrive at a cor- 
rect formula. The compound, when submitted to de- 
structive distillation, in contact with moist caustic pot- 
ash, evolves hydrogen gas, together with large quanti- 
ties of methylic aleohol.—Chemical News. 


In an article entitled ‘“‘ Made in Japan,” The Pall Mall 
Gazette describes how manufacturing nations have al- 
ways encroached upon each other's domains. The 
Dutch, importing English clay, made good profit out 
of imitationsof Chinese porcelain, and after a while the 
Dutch product beeame firmly established in the mar- 
kets of the world as Delft ware. English potters copied 
the Dutch pattern, seld it a good deal cheaper, and the 
North of England became the headquarters for Delft 
china. Lately the Japanese, having acquainted them- 
selves with the patterns best liked in England, encroach 
upon the domain long monopolized by the English 
potter. The Japanese product is much finer and 
stronger, and above all much cheaper than the best 
English ware, and thus Japan is providing the markets 
with goods which were originally regarded as a Chinese 
monopoly. 
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A SINGLE RAIL RAILWAY. 


THE name of Mr. Decauville is associated everywhere | 


with railways of the lightest possible class, and espe 
cially with portable railways, whieh have found so large 
a use in agricultural districts in many parts of the 
world, In its fullest development no better illustration 
of the Decauville system can be found than that which 
offered such great facility to visitors at the Paris Uni- 


Fic. 3. 
RAILS OF THE SINGLE RAIL RAILWAY. 


versal Exhibition of 1889. Sinee that date the use of 
the Deeauville system has been constantly on the in 
crease, and in England more than one manufacturer, 
following the same lines, has found ample occupation 
and profit in constructions of this nature, Other in 
ventors less practical than Mr. Decauville have from 
time to time sought by the introduction of useless and 
ecumbrous complications to simplify his already ele 
mentary system, and by the use of one rail only. But 
however cheap relatively, and certainly efficient, the 
Decauville system is, there are many oceasions in which 
the amount of traffic does not justify the purchase 
of even the lightest types of this system, and yet 
where at the same time through scarcity of labor and 
badness of roads some assistance to horse or manual 
traction would make all the difference to the success or 
failure of the agriculturist, and which would prove an 
mlvantageous and profitable means of communication 
between remote places where a certain amount of traffic 
exists without any cheap means of accommodating it. 


Such a demand appears to have been met in a most | 
ingenious fashion by a French engineer, Mr. Cailletet, 
who has devised a real mono-rail system, either porta 
ble or permanent, and which, though it is not applica 
ble to steam or other power traction, does nevertheless, 
in the simplest manner, possess the conditions de 


jinanded for limited traffie in sparsely populated dis- 
| triets, and especially for colonial agriculturists. 

The permanent way of this system consists of a single 
flat-footed rail of very light section, to which are at- 
| tached at short intervals flat soleplates or sleepers, in 

each side of which holes are formed for the passage of 
la pin that can be driven into the ground to hold them 

in place; the rail joints are made by fishplates sur- 
rounding the base of the rail, the whole arrangement 
being clearly illustrated by Fig. 1. The vehicles run- 
|ning upon this rail are of various forms, according to 
the service for which they are required ; they may be 
flat platform wagons or small omnibuses, ambulances 
or box wagons. ‘The illustrations given herewith illus- 
trate a certain number of these varieties. For the most 
part they are supported on four wheels, the tires of 
which are grooved to fit the contour of the rail; these 
wheels, which run in bearings on the underframe of the 


| 


vehicle, may either extend beyond it at each end or be! 


present time is used in four different weights, acc: ding 
to the nature of the service required ; these are x ; 
914 and 12 kilogrammes per meter (3, 4°7, 64 and Ss |b 
per foot). For portable lines, for which the greatest 
application is found, the permanent way is usual!, laid 
in sections of 5 meters, and such a section, Consisting of 
the rail, six bedplates and the fishplate, proj; ting 
from the end of the section, weighs either 27°700, 40-00, 
42°900, 55°950, 62°100 or 75 kilogrammes, according tv the 
type which is best suited for the lighter or heavier 
traffic that may be required. In the lighter types the 
weight is sufficiently sinall to allow of a section | ing 
varried by one man. The permanent way is entirely of 
steel, and the rails are not weakened by being drilled, 
the fishplates being of a special type, designed to jiold 
the rails without bolts. The rails are made in leneths 
of 2.50 meters and 1.25 meters for convenience of laying, 
The bedplates are rectangular, with stiffening flanges 
on all four sides, and the length varies from 20 to 30 


Fie. 4—SINGLE RAIL PASSENGER CARRIAGE. 


placed beneath the body of the carriage. It is needless 
to say the wheels are all in the same plane. Obviously 
such a vehicle, especially when loaded, could not be 
maintained in equilibrium, and it is in overcoming this 
difficulty that the ingenuity of Mr. Cailletet is con- 
spicuous. Projecting from one side of the vehicle, as 
will be seen from the illustrations, are two rods, or a 
light frame, the former being required when only 
manual labor is employed, the latter when horse power 
is used for propelling the vehicle. Assuming that the 
carriage could be so accurately loaded that its balance 
upon the rail would be perfect, it is clear that no effort, 
except that required for propelling the carriage, would 


have to be exerted either by men or animals; but | 


although this is practically impossible, the load can 


nevertheless be so evenly distributed as to call for but a | 


smnall effort to overcome the tendency to fall in either 
direction, so that practically the only work that has to 
be done is that due to overcoming tractive resistances, 
which are insignificant upon the rail as compared with 
those upon a road or the uneven surface of a cultivated 


field. It should be mentioned that no difficulty occurs | 


in loading the vehicle, because until they are ready for 
transport, supports hinged to the outstanding frame 


centimeters, the width being from 10 to 20 centimeters, 
according to the weight of the rail employed. As will 
be seen from Fig. 2, two brackets are riveted to the bed- 
plate, of such a form as to permit the passage of the 
foot of the rail. These brackets are placed diagonally 
jon the baseplate, and after the rail has been passed 
| through, it is pulled back, so that the brackets lock 
| upon it, and hold it firmly, insuch a way that the cen- 
|ter of the baseplate coincides with that of the rail. 
| Where the rail is laid over very soft ground, the founda- 
}tion can be improved by previously putting down fas- 
cines, ete. The end bedplates of each section are placed 
so as to allow the rails to project about 30 in ; over 
these ends the fishplate, which is made of steel and 
somewhat elastic, is slipped, as shown in the illustra- 
tion. The end of the fishplate projects beyond the 
rail, so that the end of the next section can be ane 
into it, and when in place it abuts upon and is held fast 
by the two end baseplates. The sharpest curves which 
are used upon this system are of 4 meters (13 ft.) radius, 
but this is inconveniently small, and causes considera- 
ble friction, so that a radius of 8 meters (26 ft.) is re- 
garded as the standard minimum curve, and bent see- 
| tions of permanent way are provided as part of the 


are detached and placed upon the ground so as to make | equipment to suit this or any other desired curvature. 


the wagon quite stable. 
This ingenious system is so simple that no further de- 
scription is necessary to make it clearly understood, 


Naturally switches are required for turning the vehicles 
on to sidings or branches, and these, like all the rest of 


| the system, are of an extremely simple character; at 


especially with the aid of the illustrations which we | first they consisted of a cast plate with double inclined 


publish, But sinee it has already found a useful and 
extensive application in France and her colonies, and 


| planes, Fig. 3, by means of which the carriage was run 
‘ off the rails on to the surface of the ground and then up 


Fie. 5.—OPEN FRAMED HAND CAR. 


should come into extensive use with ourselves, it will be | 
of interest to give some information regarding the 
actual details as they have been worked out. The rail 
employed is a very light section, and is supported on 
the ground by the numerous bedplates already re- 


ferred to; it is of the Vignolles type, and up to the , 


on the rail of the branch ; another device is now e!!) 
ployed by the inventor. The means of changing t!'' 
direction consist of a metal plate to which are fixed t 

ends of two or three rails forming the commenceme!'! 
of as many branches; by means of a lever the end o! 
the fixed rail’ can be moved to the right or left suit! 
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ciently to coi 
for crossil.ss, 

TI 


plates of an equally simple character are 


stoek of the Cailletet singie rail railway 


rolling 
may be propelled either by hand or animal power, the | 
vehicles 


lighter 
hand vebi 
and is mounted 
however 
of whic: 


ion wheels 10 in. in diameter. There is, 


neide with one or other of the branches ; | girder frames in which the wheels are mounted ; these 
| wheels are controlled by brakes, and to the car body 


are secured the light tubes which serve as traction 


| bars. 


The system Cailletet has already found a considera- 


power. As will be seen, the method of harnessing is 


body with wheels projecting at each end, and loose ! for one direction or the other. Figs. 6 and 7 illustrate 


WATT AND THE MEASUREMENT OF 
POWER.* 


By WILLIAM HENRY PREECE, C.B., F.R.S. 
| JAMES WATT, who died seventy-seven years ago, was 


the former class being of course much | ble number of applications, as, for example, for earth a great inventor. He was ‘‘ one of the most illustrious 
han those of the latter. An ordinary type of wagous, where two bodies can be mounted on one} followers of science, and one of the greatest benefac- 
‘le is adapted to carry a load of about 700 Ib., | frame; these can either be propelled by hand or horse | tors of the world.” If he had never improved the * fire 


|engine” of his, the ‘steam engine” of our day, the 


» large variety of types in use, the smallest | very simple, and there is never any occasion to turn | copying press alone would have maintained his name 


is the wheelbarrow. It consists of a low box | the vehicle, as the horse can be attached indifferently | on the seroll of inventive fame. His greatest invention 


—that which has been most prolific in exciting further 


sides to facilitate unloading. A number of special 
forms of this elementary class of vehicle have been 
constructed to suit special requirements, chiefly for 
colonial work. A larger form of hand-propelled wagon | 
is that illustrated by Fig. 5, which is specially adapted | 
for the transport of forage, sugar cane, ete. The am- | 
bulance car is a very interesting adaptation which has | 
also been used in the colonies; it is an ambulance ear | 
with a very light frame covered with cloth and pro- | 
vided with curtains on one side. It contains two 
stretchers, which are suspended by loops attached to 
the frame, and which can easily be removed or fixed in 
position, Other examples inelude trucks specially 
adapted for moving heavy objects, such as bridge 
girders, telegraph poles, trees, ete. These are provided 
with two traction bars, and it is necessary to have two 
men to propel them and to keep the vehicle in equi- 
librium; each of these bars, as shown in the engraving 
(Fig. 5), is provided with a handwheel controlling a 
brake which operates on each of the trucks. It may 
be mentioned that the outside width of vehicles of 
this type is about 5 ft. For rolling stock of a heavier | 


Fie. 6.—HORSE-DRIVEN SINGLE RAIL CAR. 


so clearly other kinds of rolling stock that it is unne- 
cessary to refer to them further; attention, however, 
may be called to the view which shows an arrange- 
ment of earth wagons that is in successful operation. 


Referring to Fig. 4, ante, it will be seen that a tramear | 


on this system is sufficiently capacious to carry a con- 
siderable number of passengers. 

We think there is little doubt that Mr. Cailletet’s 
very ingenious and original system of mono-rail rail- 
way will find a large application, under the conditions 
so commonly met with both at home and abroad, of 
light and intermittent traffic and iniperfect roads. It 
is not, of course, claimed that it can possess the ef- 
ficiency even of a Decauville railway, but in situations 
where traffic does not justify the construction even of 
that very inexpensive form of communication, the 
Cailletet mono-rail tramway should find numerous ap- 
plications. The system has been tried under very 
varied conditions ; it has stood the test of practical 
service, and in Egypt its efficiency has been strongly 


|indorsed by British engineer officers. We think that 


there are many districts in this country the traffic of 


| improvements in the steam engine, and which has sup- 
| plied the engineer with a new sense—is perhaps the 
| **indieator.” 

The indicator enables an engine itself to record 
automatically on paper a diagram which, properly in- 
terpreted at leisure, conveys a clear history of the 
| performance of the steam in the cylinder. It enables 
| the engineer to measure the actual work that is being 
done by it, and it gives a report of the action of the 
valves and parts which control the ingress and egress 
of that steam, and which regulate the performance of 
the machine. It gives an insight into the internal ac- 
tions of the machine, which being out of the range of 
direct observation, are so liable to be misinterpreted. 
It is to the engineer what the stethoscope and the ther- 
mometer are to the physician. Accuracy in measure- 
ment is the foundation of engineering and the secret of 
practical success. It leads to the detection of error, 
and to perfection in working. No instrument has been 
more productive of improvement in this respect than 
Watt's indicator, and few instruments have been found 
to require less modification. The conception and de- 


Fie. 7.—HORSE-DRIVEN TILTING HOPPER CAR. 


= ped by animal power, it is necessary to have a! 
pa th of nearly 10 ft. Such wagons are con- 
ones aga the same general principles as the lighter 
€s Worked by hand, but they are, of course, heavier 
— ag greater capacity, being able to carry one 
0 in _ r'hey are mounted on wheels from 20 in. to 
ae, = diameter, the general arrangement being, in | 
ases. the same. From the illustrations it will be | 
‘een that the body of the car is carried on two light | 


which could be worked more successfully by the Cail- 
letet mono-rail tram system than by any system of 
motor cars of light narrow gage railway. For our en- 
gravings and the foregoing particulars, we are indebted 
to Engineering. 


AW accidental firing of an artesian well at Hemp- 
stead, Texas, disclosed the fact that the water had 


tapped a vein of natural gas. 


velopment of this apparatus showed that Watt was a 
long way before his time in grasping the doctrine of 
energy and applying the practice of graphics. 

With such an extensive literature on the subject and 
with its universal employment by engineers, it is un- 
necessary to describe the instrument. 

In his patent of 1782, describing his application of 


* Delivered at Greenock February 5, being the “ Watt Anniversary 
Lecture,” 
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the principle of expansion to the economical working | comparative merits of steam engines. It was intro- 


of the steam engine, Watt drew a diagram, 
how much he was before his time in the use of graphics, 
and in the conception of the principle of energy. It is 
quite clear that this mode of looking at the work done 
in the eylinder led him to consider its automatic record. 
It was only necessary to know the length of stroke, and 
to indicate the pressure of the steam upon the piston 
éxerted during each instant of its movement, to obtain 
the factors of the work done during each stroke. A curve 
is thus formed by a pencil on a sheet of paper which 
by its shape gives the whole history of the performance 
of the engine. The area of the curve, although it con- 
tains nearly all we want, is not that which we require 
to know so much as its mean height. The horizontal 
length gives the time of one stroke. The mean height 
gives the average pressure exerted during the stroke 
We thus learn the work done per stroke, and by multi- 
plying this amount by the number of strokes per min- 
ute, and knowing the dimensions of the machine, we 
obtain the total work done per minute, 

The principle of work lies at the very root of the 
profession of the engineer. Watt gave us not only the 
means to measure it, but a system to indicate it. Work 
done means resistance overcome. It means the appli- 
cation of force through space against this resistance. 
In Great Britain we employ as our practical unit the 
force or weight of one pound. Our space is measured 
in feet. Thus if we raise one pound a foot high against 
the resistance of gravity, we do an amount of work 
which we moderns call a ‘foot pound,” though Watt 
did not. The foot pound conveys to them who habitu- 
ally use it the conception of a reality as distinet as one 
pound of butter. The engineer, like Shakespeare's 


poet, gives to airy nothing not only a local habitation | 


and a name, but a conerete existence. The French 
unit of work is larger. It is a kilogramme raised one 
meter against gravity, and is called the * kilogramme 
meter.” The kilogramme meter contains 7°23 foot 
pounds, 

[| have had some difficulty in tracing the parentage 
of the term foot pound. It came into existence in the 
forties. Joule, in his earlier papers, spoke of the work 
done by one pound acting through a foot. Lord Kel- 
vin writes me, “| believe we had ‘foot pound’ first 
from Lewis Gordon, the first professor of engineering in 
Glasgow University (1844), the first really of the United 
Kingdom. We used it thoroughly in Glasgow when | 
came from Cambridge to be his colleague in 1846, 


Joule was much pleased to use it. [ believe—in fact, al- | 


most remem ber—that he got it from me.” 
It is not generally known that James Watt proposed, 
in 1783, a new and decimal system of weights and mea- 


sures. His unit length was based on the seconds pendu- 
lum. His unit weight was to be the unit cube filled 


with water, and he proposed to weigh all liquids and 
gases in terms of this unit in order to express by the 
same figure specific and absolute weights. There is 
reason to believe that these ideas were instrumental in 
framing the splendid system finally made legal in 
France, in 1801, for Watt himself visited Paris in 1786, 
and was in intercourse with La Place, Monge, and other 
members of the committe of the Academy dealing with 
the question, Nothing can prevent this system, proba- 
bly the child of Watt, from ultimately becoming uni- 
versal all over the civilized globe. 

Now Watt in introducing the steam engine found 
the chief competitor he had to meet was the horse. It 
worked the pumps in mines and * brewhouses.” It 
drew the ores to the surface. It was employed for 
grinding and for milling. It was clear that his custo- 
mers would compare the performance of his engines 
with that of their horses. He determined by experi 
ment that a good horse, working continuously, could 
raise 22,000 pounds one foot high in one minute. He 
thought he would go “ one better ;” so he said, “I will 
call 33,000 pounds raised one foot high in one minute 
a horse's power.” Thus he gave his customers the ad- 
vantage of fifty per cent. more work ; but be did more. 
Instead of compelling them to keep relays of horses, 
each of which could not work continuously more than 


six or eight hours, he gave them a machine which 
worked continuously throughout the twenty - four 
hours. He showed, moreover, that, in Whitbread’s 


brewhouse, his engine *‘ does the work for which thirty 
strong horses were kept, and consumed » bushel of 
coals per hour.” 

The above definition of a horse’s power was singu- 
larly unfortunate. It means fifteen tons moved at a 
snail’s pace. Few people can grasp the conception. 
We know what a man can do, especially when rowing 
a race or when raising bricks. Going up a mountain 
at the rate of 1,000 feet per hour—a fair performance— 
he does about ¢y of a horse’s power (H. P.) if he weighs 
twelve stone. Working a treadmill absorbs one-eighth 
H. P., which is distinetly hard labor. If he runs up 
stairs at the rate of 3'4 feet per second he does one H.P., 
and this is not good for his heart. We also know what 
a horse can do in drawing a cart or moving a canal 
barge, pounds moved | foot per second "—the lei- 
surely pace of a child walking—is more comprehensible 
than and the same thing as 33,000 foot pounds per min- 
ute, and is now more frequeutly used, especially abroad. 

But Watt was not the first to use the term “horse's 
power,” Savery did this in 1702, ‘* An engine,” said 
Savery, “ which will raise as much water as two horses, 
working together at one time in such a work, can do, 
and for which there must be constantly kept ten or 
twelve horses for doing the samej; then | say such an 
engine will do the work or labor of ten or twelve 
horses.” Watt, however, gave the unit a scientific 
character and was virtually its founder. 

He thus introduced the conception of power as the 
rate of doing work. His unit of work was one pound, 
raised | foot high, irrespeetive of the time in which it 
was done ; but by conceiving this being done in a unit 
of time he conveyed the idea of power, a scientific 
definition of a much abused term. Boulton said at 
court to George IIL: “1 am engaged, your majesty, in 
the production of a commodity which is the desire of 
kings.” * And what is that—what is that ?”° asked the 
king. ** Power, your majesty.” 

Again he was anticipated, for Smeaton, in the Philo- 
sophical Transactions for 1759, in describing his expe- 
rimental inquiry concerning the natural powers of 
water and wind, said, ** The raising of a weight rela- 
tive to the height to which it can be raised in a given 
time is the most proper measure of power.” Watt did, 
however, introduce the term “duty” to determine the 


showing 


duced by him in Cornwall, and is often known as the 
| ** Cornish million,” for he determined how many pounds 
'could be raised 1 foot high by burning a bushel of coal 
|in his boiler, and found that this could be expressed 
only in millions. 

Watt’s bushel was subsequently changed in this coun- 
try to 1 ewt. (112 Ib.), and in the United States to 100 
‘lb. It has now beeome practically obsolete, for more 
effective and more uniform means are adopted to ex- 
press the relative efficiency of engines. 

The term ‘horse power” has probably seen its best 
days. Itis gradually being displaced, and with the ad- 
vent of the metrical system it will disappear. Asa 
scientifie term it has been much abused, and as a com- 
mercial term it conveys no meaning. 

| Is a horse power really a horse’s power? Tredgold 
made it 27,000 foot pounds per minute for eight hours. 
Rennie assumed 22,000 as correct. Beardmore had a 
horse weighing a little over half a ton which did 39,000 
foot pounds per minute for eight hours a day. Morin 
made it 26,150 foot pounds. Two horses’ will tow a 
canal boat at 244 miles an hour, while a steam engine of 
10 horse power is needed todo the same work by ineans 
of a screw. Tram cars are drawn by two horses at a 
speed which the so-called 25 horse power motor can 
scarcely do. The horse is really a more efficient ma- 
chine for a time than the engine, and its ** pull” ean be 
directly applied, but he tires and sickens and dies. He 
is better adapted to certain kinds of work. He can at 
times expend much more energy than the so-called 
1orse power. At other times he is helpless and hope- 
less. Thus it appears clear that a horse power is not a 
horse’s power, 

The horse power is based, as I have pointed out, on 
British units—pounds, feet and minutes. 

Scientific nen are now universally using a system of 
units based on the “centimeter,” ‘‘ gramme,” and 
second” —hence ealled the C.G.8.” system, to distin- 
guish it from the ** F.P.S.” or British engineers’ system. 
In this system the unit of work, viz., one gramme moved 
through one centimeter against unit force is very small, 
but 10,000,000 of these small units are taken and are 
called, in honor of our great British experimenter, the 
joule,” and become a practical unit of work. Thus 
Joule’s own mechanical equivalent, the work absorbed 
in raising the temperature of 1 lb. of water 1° F. at or 
about its maximum density, indicated in the ** F.P.S.” 
system as 778 foot Ib., is in the ‘*C.G.S.” system the 
work absorbed in raising the temperature of 1 gramme 
of water 1° C., at or about the same maximum density, 
as42 joules. Thus the joule is to the foot Ib. as 1 to 
1°356, and the horse power, instead of being 550 foot 
Ib. per second, becomes 746 joules per second. The 


foot pound per second. The kilowatt, 1,000 watts 
equals 1°34 horse power. 

If, in order to obtain the value of the power, we qj. 
vide by 33,000 the ordinary formula, A P Sn, where A ig 
the effective area of the piston in square inche~ P the 
inean pressure of the steam in pounds per square ineh 
during one stroke, S the length of this stroke i), feet 
and nthe number of strokes per minute, we ger it in 
horse power. If we divide it by 44,238, we ger it in 
kilowatts. Horse powers multiplied by 0°746 are ex. 
pressed in kilowatts; and kilowatts multiplied \,y 1-34 
are expressed in horse power. The new system is uni- 


versally used by electrical engineers. 

Names, when well selected, secure precision of Jan. 
guage; a watt isa watt and nothing else. A }, und, 
on the other hand, may be either a force or a mass or 
inertia. Names fix ideas. Every electrical workiman 
has a definite and clear conception of an ohm or an 
ampere. He requires no definition to impress «hem 
on his mind. The name alone conveys to him «|! he 
wants to know. They become fundamental ideas, 
There is no ambiguity, hence there is no difficulty 
either in teaching or in practice. The same benefits 
would certainly arise if we applied the term kilowatt 
to the unit of power. No one would have to ask, 
** What sort of kilowatt do you mean ?” 

The same principle which enabled Watt to examine 
the interior of his cylinder enables the electrician to 
examine and record the behavior of his plant and his 
circuits. 

Power houses which generate electric currents for 
supplying electric light or for working trams are gener- 
ally supplied with recording instruments that tell of the 
energy expended at each instant of the twenty-four 
hours. The engineer has thus before him every moment 
the history of the whole previous day’s work. Here, for 
instance, is a record of a whole day’s work in Rome 
and here a record of another day at the General Post 
Office in London. 

We are able by means of meters to measure water 
consumed or gas burnt in our premises. The former is 
sold by the 1,000 gallons and the latter by the 1,000 eu- 
bie feet. Similarly we measure the electrical energy 
that is utilized in our houses and factories by the kilo- 
watt hour, that is, we pay 6d. for every 3,600,000 joules 
we direct to meet our wants. 


ROTARY PUMPS AND ENGINES: THEIR 
ORIGIN AND LATER DEVELOPMENT. 


THE constant failure that has attended the efforts to 
produce a successful rotary engine, and the fact that 
the direct acting crank-and-rod reciprocating engine 
has retained full possession of the field, have led many 


joule per second, or the unit of power, has now been | people to suppose that the rotary engine inventor is as 


universally called a ‘‘ watt;” and thus in the new sys- 


tem the rate of doing work, that is, the power devel-| petual motion. 


| visionary a dreamer as the would-be inventor of per- 


As a matter of fact, however, many of 


oped by the steam engine, or any other machine, or by | the objects aimed at in the first device are as legitimate 


any other process, echanieal or physical, is most ap- 


propriately indicated in units bearing the name of our | 
The term watt was applied | engine, as outlined below, have proved very attractive 


vreat Greenock inventor. 
in 1888 by the late Sir William Siemens to the joule 
per second, but | had previously, in 1881, at the 
Congress, proposed to apply it to 1,000 joules 
second. Siemens’ proposal has been preferred, and in 
consequence the practical unit of power comparable 
with the horse power becomes the kilowatt. Had my 


proposal found favor, the practical unit of power would | 


have been the watt, and Siemens’ unit would have been 
a milliwatt. I venture to think the acceptance of 
my unit would have hastened the departure of the 
term horse power. 

I was surprised and pleased the other day to find in 
Marseilles that the man directing the electric tram cars 
in that city, corresponding to the driver of the old 
horse car, sometimes called in America the motorneer, 
is called the wattman, and I have since learned that 
this term is very general in France. 

Energy, though so Protean in its character, retains 
its joule throughout all its changes. Every joule im- 
pressed on the surface of the ocean by the rays of the 
sun adds to the moisture of some cloud which, con- 
densed into rain by contact with our cool highlands, 
feeds a river. 
| ‘Thus in every stage of its transformations the joule 
|remains the same mechanical unit, while the energy 
that it measures outproteuses Proteus. 

The grand principle of the conservation of energy 
| teaches us that no energy is ever lost. The total ener- 
| gy present assumes a form either useful or useless to 
man. The skill of the engineer is devoted to render 
that which is useless useful, and no one has helped him 
, to do this more thoroughly than James Watt. 

The rapid introduction of electrical energy for electric 
light, for traction and for the transmission of the waste 
powers of nature to distant places is revolutionizing our 
systems of units. The British Association, in 1861, 
formed a committee to consider the question of general 
electrical measurement, and aided by Wheatstone, Var- 
ley, Balfour-Stuart, Siemens, Matthiessen, Clerk Max- 
well, Joule, Fleeming Jenkin, who have departed, and 
| Lord Kelvin, who remains asactive as ever, they have 
| so impressed the world by their work that, aided by 
the congresses in Paris in 1881 and 1883, in Chicago in 
| 1893, and in London in 1894, the system proposed has 
been universally adopted, so that electricians in all 
| parts of the world, whatever their nationality or their 
| language, use the same terms, the same measures, and 
|the same units. The ohm is the unit of the resistance 
| which has to be overcome in any case of the flow of 
electrical energy; the volt is the unit of pressure which 
maintains this energy through this resistance; the am- 
| pere, the result of one volt acting through one ohm, is 
| the unit of current, and the coulomb is the unit of that 
electrical quantity which is being driven. These are 
electrical units pure and simple; but leading from and 
Vassociated with them are the mechanical units—the 
| joule and the watt. 

The watt is universal and exact; the horse power is 


not. The latter equals in : 

Foot Jb. per second. 

How can one reconcile such discrepancies ? The foot 
pound per second equals 1°356 watt. The horse power 
therefore equals 746 watts, The watt equals 0°7373 


and useful as those of the latter are absurd and impos- 
sible. While the supposed advantages of a rotary 


to the inventor, the results of careful compatative tests 


aris | have shown that, except in the case of rotary impact 
per | engines or steam turbines, the rotary engine does not 


compare in efficiency with the ordinary reciprocating 
type. 

Undoubtedly the feature that has proved most at- 
tractive in the rotary engine is the fact that the piston 
pressure is always applied tangentially to the circle 
described by the crank. and so does away with the 
**dead centers” of the direct acting engine. The turn- 
ing moment of any given amount of crank pressure 
upon a crankshaft is the product of this pressure by 
the vertical distance between the direction in which it 
is exerted and the crankshaft. In a direct acting 
engine this vertical distance varies from zero on the 
dead centers to a maximum just before half stroke, 


when the crank and connecting rod are at right 
angles. Consequently a constant and even turning 


moment can only be secured by coupling two direct 
acting engines to a common shaft, and placing their 
respective cranks ninety degrees apart. The piston 
pressure of a rotary engine, on the contrary, is always 
exerted tangentially to the cirele described by the 
erank, and consequently its turning moment is al- 
Ways at a maximum. There is, moreover, a loss of 
power in the direct acting engine by reason of the 
change of direction of pressure at the crosshead, a cer- 
tain component of the piston pressure being exerted 
against the guide bars. This lossis greatest when the 
erank is near the haif stroke and the turning mo- 
ment is largest. Another alluring feature of the rotary 
engine has been the fact that the heavier reciprocating 
parts of the standard type of engine are dispensed with, 
and that it is not necessary to provide the massive fly- 
wheel nor the heavy counterbalance weights of the or- 
dinary machine. Last, and by no means least attrac- 
tive feature, is the economy of space that is sought to 
be realized by doing away with piston rods; crossheads, 
guides and connecting rods and the economy of ma- 
terial and labor that would be realized in manufacture. 

Now it would certainly seem that with such theoreti- 
cal and practical features in its favor, the rotary engine 
would prove a formidable rival to the standard type. 
But this it has never done, and for the very practical 
reason that, owing to its peculiarities of construction, 
it is difficult to secure an economical regulation of the 
steam supply and it is impossible to keep the joints 
steam-tight and prevent irregular wear of the parts. 
The wear of the piston is always greatest at the cireun- 
ference of the cylinder, decreasing toward the center, 
and this structural defect has thus far baffled the efforts 
of the mechanic. The packing devices that bear agaist 
the circumference of the cylinder like the piston rings 
of a vertieal direct acting engine show an equal wear 
throughout ; but no amount of ingenuity has yet suc- 
ceeded in compensating the variable wear of the side 
packing. There is a further difficulty in the faet that 
in rotary engines that have only one admission port tlie 
steam pressure produces a rapid side wear on the shaft 
and renders it difficult to keep the stuffing box steat- 
tight. Another difficulty is experienced with the 
valve gear, which in the great majority of rotary ¢n- 
gines is of the reciprocating type. Reciprocations which 
would involve no serious wear at a moderate speed 'e- 
come serious at the enormous speed of the rotary °l- 
gine and produce rapid wear of the parts. 

li looking for the prototype of the rotary steam «l- 
gine we are carried back several centuries to the )car 
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Ramelli gave a description of the rotary 
vn in Fig. 1. Our readers will see at a glance 
sachine compares favorably with the later 

es and pumps, many of which differ from 


1588, when 
pump sis 
that this 


rotary ©! - 
it merely | detail, the leading features being present 
in Ramellis design. It consisted of a hub, d, placed ec- 


Fig. 1.—RAMELLI PUMP, 1588. 


ecentrically within a cylinder, a, so that their peripheries 
nearly touched at a point midway between the suction 
and delivery pipes. Four rectangular blocks or pistons, 
e, were arranged to travel in radial slideways cut 
across the hub. The pistons were kept in contact with 
the cylinder by their own weight, the center of the hub 
being above that of the eylinder in the original ma- 
chine. In the later nachines contact was secured, as 
shown in the eut, by coil springs. The water, entering 
by the suction pipe, was swept round the cylinder until 
it reached the delivery pipe, where, being resisted by 
the abutment formed by the meeting faces of the hub 
and the cylinder, it was forced out through the de- 
livery pipe. 

Another, and even more famous, historical pump is 
that known as the ‘**Pappenheim Rotary Pump,” 
shown in Fig. 2. In the year 1719, Grollier de Serviéres 
deseribed it as being in the mechanical collection gath- 
ered by his grandfather, and in 1636 Schwenter gave a 
deseription of substantially the same machine. It will 
be seen from the eut that what are practically two spur 
wheels with rounded teeth were arranged to gear with 
each other within an elliptical chamber. The sides of 
the wheels ran closely against the sides of the chain- 
ber, and their periphery had just sufficient clearance to 
turn freely in the semicylindrical ends. <A suction 
pipe was provided in the bottom and a delivery pipe in 
the top of the chamber. The axle of one of the wheels 
projected through the side of the chamber and was 
provided with a crank. When the crank was turned, 
the water was carried by the teeth round the ends and, 
not being able to return between the wheels on ac- 
count of the abutment formed by their contact at this 
point, it was foreed out at the discharge. This, in ad- 
dition to being among the oldest, is certainly one of the 
best rotary pumps ever invented. It has few parts and 
no valves ; it is positive and entirely rotary in its mo- 
tions and fairly durable. It stands as one of the most 
remarkable inventions of any age; it has the credit of 
being distinetly original, and it was the prototype of a 
large number of later pumps and blowers which differ 
from it mainly in the contour and number of the teeth 
in the wheels. 

In later years the Pappenheim principle has been 
applied to the design of ventilators and blowers. Fig. 
3 shows the first ventilator designed by Fabry, a Bel- 
gian engineer. The wheels, a and b, are three-toothed. 


| | 


Fig. 3.—-FABRY SUCTION VENTILATOR. | 


The profiles have points of contact on each side of the 
— line, and the air is thus prevented from passing 
on the wheels, The amount of air delivered is 
Pr ‘imately the same as that of a ventilator with 
‘inuous contact of the Pappenheim wheels. 
introduces an inventor and a machine which 


have }, 

bles ‘oth beeome famous. It represents the Root 

i867 ' which was exhibited at the Paris Exhibition of 


tach wheel has two teeth and a circular profile 


which is continually in contact with that of the other 
wheel throughout the revolution. ‘This machine has 
been extensively used, and enjoys a_ well-deserved 
popularity. It givesa steady blast of moderate pressure, 
which renders it suitable for special classes of work. 
Fig. 5 shows another form of the same blower. The 


Fie. 2.—PAPPENHEIM PUMP, 1686 


teeth have cylindrical profiles, which are concentric 
with and rotate close to the walls of the chamber. 
Each of these profiles extends through a greater circle, 
and when it is passing the center it moves almost in 
contact with the cylindrical hub, pborqn. To avoid 


the alternate compression and exhaustion of the air in 
the space, p n m between the points of contact, a 
slight clearance is left between s o and p b and be- 


Fie. 4.—ROOT BLOWER, 1867. 


tween rnandqm. This blower does not give so uni- 
form a blast as the first machine. 

Repsold’s pump, Fig. 6, shows the last step in reduc- 
ing the number of teethin a Pappenheim pump. Each 
wheel has but one tooth. The points of the teeth and 
the surfaces between their flanks are cylindrical. Wear 


i 
Fie. 6.—REPSOLD PUMP 


occurs between the point and root cylinders which 
slide upon one another, and it is difficult to keep the 
joints sufficiently tight for the use of high pressures. 

In all these forms of rotary pumps it is, of course, 
possible by reversion to constitute them ‘prime 
movers.” Under a head of water the pumps become 
hydraulic motors, and the ventilators and blowers may 
similarly be utilized as compressed air or steam motors. 


poses they would be extremely wasteful, because of the 
absence of expansion. 

Referring again to the machine of Ramelli, it will be 
seen that organically the inventor has a strong claim 
to be called the father of the steam rotary engine, just 
as Pappenheim is undoubtedly the father of the rotary 


Fie. 7.—FRANCHOT STEAM ENGINE. 


pump. Broadly speaking, all the subsequent inven- 
tions and reinventions that consist of a cylindrical 
chamber, within which rotates a cylindrical driving 
hub, are modifications of the Ramelli machine, and this 
is especially true of all those rotary engines which have 
the hub placed eecentricaily within the chamber and 
form an abutment by the contact of the hub and the 


walls of the chamber. In Fig. 7 is shown a curious 


Fie. 5.—ROOT BLOWER, LATER DESIGN. 


modification of the Ramelli device. The chamber is a 
distorted cylinder and the piston consists of a block, e, 
which has a sliding motion across the driving hub, d. 
The cylinder is distorted so that it shall coincide with 
the path described by the semicylindrical ends of the 
piston. Between the admission and exhaust ports an 
abutment is formed by the contact of the hub, d, and 
cylinder, a, Franchot built such a wachine in Paris, 


Vor 


UMM MO 


Fic. 8.—EMERY PUMP. 


and Serkis-Balliau exhibited another of the same kind 
in 1867, obtaining a patent for its use as a pump and as 
a steam engine. 

Fig. 8 shows the well known Emery pump, an Ameri- 
ean invention. It consists of a hollow eylindrical driv- 
ing hub, d, placed eecentrically within the chamber, a. 
The four pistons, ¢, slide in the hub and are guided by 
the links, b, which connect their inner ends with a pin, 


It is scarcely necessary to state that for the latter pur- 


|1, on the axis of the cylinder, In later machines the 
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links were replaced by the cireular groove shown in the | matically, and the other, B, does duty for the eduction 


cut. 

The steam engine designed by Lord Cochrane, Fig. 
9, though entirely different in construction, is closely 
related in its mechanical principles to the Emery 
machine, The piston, c, is hinged to the wall of the 
chamber and slides in a recess cut in the hub, d. In 
this ease the cylinder revolves on 2 and the hub on 1. 
Steam is admitted through the center, 1, and passes 
to the back of the piston by the port shown in 


Fie. *&.—COCHRANE STEAM ENGINE. 


dotted lines on the piston. Lord Cochrane was an in- 
defatigable inventor of rotary engines, and several of 
his ingenious machines will be shown in the present 
article, 

(To be continued.) 


GAS AND GASOLINE MOTORS. 


Tuk Rouen Exposition furnished Mr. Lair- Delay, of 
Antwerp, an opportunity of publicly showing in opera- 
tion a gas motor of a type constructed by him and that 
was highly commended by the jury. This motor, which 
is called the * Cosmos,” is of the four period type, and 
one of its essential characteristics is extreme simplicity. 

Putting to profit the data furnished by the theory of 
the gas engine, Mr. Lair-Delay, in order to diminish 
losses through the sides of the motor as much as possi 
ble, has recourse to a strong compression and to a run 
ning at high speed, which has the effeet of increasing 
the rapidity of the propagation of the flame and of giv 
ing a completer expansion. The distributing mechanism 

sists of two valves, one of which, A, serves for the 
admission of the explosive mixture and operates auto 


Fig. 4. Fig 2. 


cally. The rising of the first is regulated by modifying 
the tightening of the nuts that compress the spiral 
spring that surround its rod. This is a simple as well 
as rapid method of regulating the volume of the mix- 
ture to be admitted, 

| ‘The eduction valve also is pulled back to its seat by a 
| spring after having been lifted therefrom by the rod, 


'G, connected with one of the levers of the horizontal | 


shaft, B'. This latter carries at the end another lever, 
C, that constitutes a sort of crank with the preceding, 
and whose wheel, K, is attacked by a cam, V, keyed 
upon the distributing shaft, H. It will be seen that 
this shaft is parallel with the motor and revolves under 
the action of a bevel gearing whose ratio is two to one. 
The mechanism that it actuates is sure in its action and 
not liable to get out of order. 

The two distributing valves are arranged in a box, 0, 
closed by an easily removed cover. This box is con- 
nected with the cylinder of the motor by a pipe, S, into 
which pass the explosive mixture and the products of 
combustion. Moreover, it carries at the side a short 
tubulure, at the spherical extremity of which end two 
other tubulures, the three being at right angles with 
each other. The air enters through the tubulure, U 
(Figs. 2 and 4), while the gas is admitted through a 
| graduated cock, R (Fig. 1), into the tubulure, T, back of 
a clack valve whose,aperture is subordinate to the ac- 
tion of a centrifugal regulator. 
| ‘The distributing shaft, H, constitutes the rod of this 
}reguiator, the balls of which are connected by jointed 
levers with a eylinder that carries a collar, upon which, 
through a shoulder, rests the fork of a socket, Z, which 
is capable of sliding vertically and participates in the 
revolving motion of the shaft. At every suction stroke 
of the motor a cam fixed to the socket acts upon a 
notched wheel, D, fixed at the end of a rod having a 
slide that opens the clack of the gas tubulure, T, and 
brings about the formation of the explosive mixture. 

When the motor is at rest the socket, Z, assumes a 
position such that there exists a certain play between 
its shoulder and the collar of the cylinder connected 
with the balls of the governor. During the first revo- 
lutions of the motor, after it has been started running, 
the governor opens without difficulty, and it is only at 
the moment at which the proper velocity is reached 
that the collar of the eylinder comes into contact with 
the shoulder of the socket, Z Beyond such velocity 
the governor raises the socket, whose cam misses the 
notch in the wheel and allows of no admission until the 


is regulated by a valve which is actuated by « cay 


base that constitutes a solid seat. The velocity. whieh 
| for reasons given above is high, varies from 210 to 259 
revolutions. The lubrication of the cylinder is assureq 
by an apparatus whose discharge is visible and reculat- 
able at will. 

As for the consumption of gas, that is sensibly from 
25 to 28 cubie feet per horse hour in the low j wers, 


Fig. 5.—Carbureter. 


running has become regular again. It is possible by 
tightening or loosening the milled nut that suspends 
the governor from the shaft, H, to cause a variation in | 
the angular position of the ball levers and consequently | 
to modify the velocity of running. Such regulating is | 
easily effected and may be done even while the motor | 
is in Operation. 

The ignition is effected by means of a tube raised to| 
incandescence by an ordinary burner. It takes place 
spontaneously in the small motors, the tube of which is 
variable in length and diameter, according to cireum- | 
stances. In the motors of a certain power the ignition 


Fig. 1.—Elevation. Fig. 2.—Distribution. Fig. 3.—Horizontal Section through the Distribution. 
Fig. 4.— Regulator. 


THE LAIR-DELAY GAS MOTOR, 


while a 10 horse power motor consumes searcely 22 
cubic feet. 

Mr. Lair-Delay arranges this motor so as to be run 
with gasoline of a density of 690 or 700, in order to per- 
mit of the use of it in localities in which there are no 
gas works. 

The carbureter that he constructs is shown in Figs. 5 
and 6. The apparatus consists of a cylindrical recepta- 
ele, A, filled with water and surrounding the cylinder, 
R, which is supplied with gasoline through the open 
tube, U, which, during the running, serves also for the 
admission of air. 

This tube is guided in a sheath of the cylinder, R, 
and is carried by a metallic float, F, that is surrounded 
by a corrugated ring. The air sucked through this tube 
into the float makes its exit through the corrugations 
and is immediately brought into contaet with the most 
volatile stratum of the stored up hydrocarbon, The 
latter, moreover, is always kept at a temperature suffi- 
cient to assure the carbureting of the air under the best 
of conditions. To this effect the tube, H, that traverses 
the receptacle, A, is placed upon the line of travel of 
the burned gases going from the motor to the exhaust 
box. The cooling due to the evaporation of the gaso- 
line is thus efficaciously combated. The water in the 
part, A, is, in fact, kept tepid all the time. It is poured 
in through the tube, B, up to the level of the waste 
pipe, V, which also allows of the outflow of the water 
that has been used while the supply of A is being re- 
newed. 

Upon the cover of the reservoir, R, there is arranged 
a box containing a small stop valve, D, and carrying a 
tube, C, connected with the gas cock of the motor 
through a rubber tube. This small valve rises during 
the suction stroke of the motor, and upon the float 
there is exerted an effect of suction that draws the air 
through the corrugations of its periphery. This air 
bubbles up through the gasoline, becomes charged with 
the vapors thereof and, once carbureted, ascends to the 
upper part of the cylinder, R. Beneath the stop valve, 
D, there is placed a plate, E, perforated and covered 
with very fine wire gauze, the object-of which is to offer 
a maximum of security. Everything goes to show that 
a return of flame cannot oceur; but, even did such a 
thing take place, the valve on the one hand and the 
wire gauze on the other would successively offer an 
opposition to the extension of the flame to the car- 
bureting reservoir. 

In running with gasoline the consumption of the 
motor is about ten ounces per horse hour —Revue In 
dustrielle. 


Prof. Roberts- Austen’s discoveries on the interdif 
fusibility of metals have been taken up by the Royal 
Society of England. The facts have been to some ex- 
tent known to savants before, but now the results are 
made more clear. It is shown that solid metals may be 
made to mix themselves as if the atoms were living 
creatures. Prof. Roberts-Austen has, in fact, disco 
ered pieces of metal engaged in the very act of mixing 
themselves with each other. Of course, the interest ©: 
this is that the interdiffusion had been found to take 
place when the metals were cold, and though this 
property in metals, to be capable of attaching them 
selves one to the other when cold, has been talked 
about before, nothing so clearly proved has hitherto 
been at the service of metallurgists and chemists a= 
the faets adduced by Prof. Roberts-Austen. He shows 
that when clean surfaces of lead and gold are held to- 
gether in the absence of air, at a temperature of 40 
for four days, they unite firmly, and can only be sepa 
rated by a foree equal to one-third of the breaking 
strain of the lead. ‘The professor has also proved that 
if a plate of gold be laid under one of lead about three 
tenths of an inch thick, in three days gold will have 
risen and diffused itself to the top of the other met! 
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A CONVENIENT READING 
STU DENTS. 

[vy the Reeueil d’Ouvrages Curieux de Mathematique 

et de Mecanique is described a curious revoluble read- 

-nown in the accompanying plate. This desk 
may be used by persons who are devoted to study and 
who compose, and principally by those who are troubled 
with gout, for, by means of this apparatus, you can, 
without changing your situation and without budging 
from your chair, read several books in succession ; and, 
far from having to take the trouble to go to get them or 
to have them brought to you, you easily make them 
come To 

The two large wheels, A B, are firmly attached to 
each other by the axis, C, which makes them revolve 
together upon the uprights, D. Between these wheels 
and around their circumference there are shelves or 
desks, &, whieh are held by a sort of cranked axle, F. 
These axles are movable in the wheels, so that when 
the latter revolve, the weight of the desks holds them 
always in equilibrium in the same situation and pre- 
vents them from losing it. 

Before beginning your work you arrange upon the 
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THE HISTORY OF THE MIRROR. 


THERE is great diversity of opinion as to what period 
ean be ascribed the invention of glass mirrors. Some 
writers assert that attempts were made at Sidon to form 
wirrors of glass, but being found inferior to those of 
metal, they were abandoned. This view, however, is 
not generally accepted, and we have nothing but con- 
jeetures and probabilities. The grounds on which 
many old commentators of the Bible have supposed 
that glass mirrors were known as early as the time of 
Moses are very weak, recent learned writers, after an 
express examination of the question, denying altogether 
that glass mirrors were used by the ancients. No 
doubt they would have been invented earlier had glass 
windows been in use, as reflections from windows would 
undoubtedly have served as a suggestion for their in- 
troduction. Though glass was long held in high re- 
pute, particularly at Rome, and though various de- 
scriptions of glassware are mentioned in ancient writ- 
ings among costly furniture, mirrors are classed with 
silver plate, and only referred to in that connection. 
In faet, there is no certain trace of glass mirrors from 
the time of Pliny to the thirteenth century, but from 


A CONVENIENT READING TABLE FOR STUDENTS. 


desks, E, all the books that you judge you will need. 
Afterward, having seated yourself in the chair, Gj, you 
read the book that first presents itself to you, and when 
you desire another, you easily make it come to the place 
of the first by revolving the wheels, A B, by hand. 

If your books are of different size or thickness, and 
all the heaviest are arranged on one side and the light- 
est on the other, then, as the large ones overbalance the 
staall, your apparatus will always be unsteady, and you 
Will not be able to keep it conveniently in the situation 
that vou desire. So, in order to obviate this, there may 
be added the stop, H, which, entering notches in the 
Wheel, A, will hold it at the proper point as long as you 
do not wish to change a book, but which, nevertheless, 
Will allow it to revolve, when, in order to free it, you 
press your foot upon the detent, [. 

Instead of using the apparatus just described, you can 
arrange your books around a large circular table which 
you will have so constructed that its top may revolve 
"Upon a pivot. This may be easily done by placing the 
aa in the center of the table upon one of its legs, and 
the legs that support its circumference 
br tsiall rollers, By this method, which is very simple, 
pare ufone have read the book in front of you and you 

‘sh another, you can easily cause it to take the place 
of the first by revolving the table with the hand. 


this period they are frequently mentioned, and metal 
mirrors are no more heard of. The first glass mirrors 
appear to have been made of a blackish looking glass, 
or an imitation of the obsidian stone, afterward they 
were formed of a glass plate, with black foil laid upon 
it. In a eollection of antiques at Leipzig there are 
glass mirrors covered with this black foilonly. Ata 
later period blown glass was covered while hot with a 
smaelliie mixture, and still later, plates of glass at 
Murano were covered with an amalgam of tin and 
quicksilver, being followed by the casting of glass 
plates, which, being found too costly, was superseded 
by blowing and stretching. 

The first reliable mention of glass mirrors covered 
with tin or lead occurs in the thirteenth century, in a 
treatise on optics by Pecean, an English Franciscan 
monk. The writer speaks of iron, steel, polished 
marble, and glass mirrors, and says that the last named 
were “covered on the back with lead, and that no 
image was reflected when the lead was scraped off.” 
Bellovacensis, about the same period, also says that 
‘*the lead was poured over the glass plate while hot.” 
That this invention was introduced about the end of 
the thirteenth century is confirmed by the fact that 
glass mirrors were exceedingly searce in France in the 
following century, while mirrors of metal were in com- 


mon use, that of Anne de Bretagne, consort of Louis 
XII, being of the latter deseription. Glass mirrors 
were not known in Persia and the East until Europeans 
traded with those remote regions, and metal mirrors 
were long afterward preferred, being more durable in 
the dry, hot climate than the amalgam of the glass 
mirrors, also being less liable to break. The next step 
in the progress of this art was the application of an 
amalgam of tin, instead of pouring melted metal over 
the glass plates. The tin, hammered into thin sheets, 
was spread out smoothly ; quicksilver was then poured 
over it, and rubbed into it either with the hand ora 
hare’s foot, and the tin covered with paper when 
thoroughly saturated. The glass was then laid upon 
it, and while the operator pressed it with his left hand, 
he carefully drew out the paper lying between the tin 
and the glass with his right, seh im then being placed 
upon the glass. The process of covering with tinfoil 
was known at Murano in the sixteenth century, but 
whether the invention belongs to the Venetians has 
not been satisfactorily proved; at any rate, their 
mirrors were obtainable throughout Europe and in 
both the Indies till the end of the seventeenth century. 
After this period the glasshouses of other countries 
came into notice, and many new ones were established. 
The discovery, made in France. that glass, like metal, 
could be cast into much larger plates than by blowing 
and rolling, proved prejudicial to the mirrors made at 
Venice. 

In 1634 glasshouses were established in France for 
manufacturing mirrors, Grandmont obtaining a 
patent to this end; his undertaking, however, was not 
successful. Riviere, valet de chambre to the king, 
then proposed the manufacture of mirrors according 
to the Venetian method, ‘and having obtained the 
royal permission, sold it for a considerable sum to De 
Noyer, who, in 1665, received a confirmation of the 
patent, and an advance of 12,000 livres for four years, 
conditionally on his procuring workmen from Venice, 
who, after serving eight years in the kingdom, were to 
be naturalized. De Noyer was joined by Poquelin, 
who had previously carried on the largest business in 
Venetian mirrors, and who brought his own workmen 
from Murano. Glasshouses were then built at Tour- 
laville, near Cherbourg, where the manufacture was 
continued till 1684, when the charter of the company 
was renewed for another thirty years, De Bagneux then 
being at the head of it. Five years later (1689) Thevart 
suggested to the court the casting of glass mirrors of 
much larger dimensions, which after consideration was 
approved, and in the same year obtained the royal 
permission anda patent for thirty years. The first 
plates were cast at Paris, and created universal astonish- 
ment, being eighty-four inches in height and fifty 
inches in breadth. The cost of a furnace for casting 
the large plates was £3,500; it seldom lasted more than 
three years, and even in that period had to be repaired 
every six months. It took six months to rebuild it, 
and three months to repair. The melting pots were 
about the size of a hogshead, and held rather more 
than ten tons of metal. When they burst in the 
furnace the loss of material and time was estimated at 
| #250. It can readily be imagined, therefore, that only 
| the weaithy could indulge in the luxury of a life size 
| mirror. 

A patent for an ingenious process for silvering glass 
|} Was taken out in 1843 by Drayton. It consisted in 
| depositing silver, from a solution, upon glass by 
deoxidizing the oxide of silver in solution, so that the 
precipitate adhered to the glass without the latter 
' being coated with metallic or other substances. In re- 
| cent years the manufacture of mirrors has almost be- 
come a fine art, the growing taste for artistic ornamen- 
tation finding, among other things, a subject in 
| mirrors, not only fer home decoration, but for business 
stewemee also for advertising purposes, as shown by the 
arge patronage bestowed upon them by brewers and: 
distillers.— Hatters’ Gazette. 


POSITIONS OF THE MAGNETIC POLES.* 

THE American expedition that is preparing, under 
the direction of Professor Langley, to fix the present 
position of the north magnetic pole has suggested to Pro- 
fessor Weyer of Kiel the idea of calculating the move- 
ments of the poles from long series of observations made 
at nineteen stations. The stations chosen have their 
magnetic meridians cut at right angles, and the 
—- of observation vary from 167 years, at Sto k- 
10lm, to 369, at Paris. M. Weyer has caleulated from 
these data the position of the magnetic poles for the 
years 1680, 1710, 1740, 1800, 1880, 1860, and 1890. The 
| position of the north pole was 80° 28’ north longitude and 
| 150° 0° west latitude in 1680; its latitude and ‘longitude 
| lessened gradually during the century following. In 1800 
| the longitude was 90° 7 west, after which it began to 
| increase, and in 1890 it had reached 119 10. During 
this time the lowest latitude, 77° 0’, had been reached 
in 1830, and the pole rose gradually to 78° 51 in 1890. 

The north magnetic pole, starting in 1640 from 67° 55’ 
south latitude and 164° 15’ east longitude, moved toward 
the west during the whole period; its longitude was 93° 
23 east in 1890. Its latitude had increased to 74°23’ south 
in 1880, after which it decreased, till it reached 72° 29 in 
1890. It may be seen by this that the movement of the 
poles is very considerable, and that the movement of the 
south magnetic pole does not correspond to that of 
the north pole. M. Weyer has put his results to the 
test by making special researches, which have con- 
firmed their exactness. It is, nevertheless, singular 
that the position of the north magnetic pole, as it 
was determined by Ross in 1831—namely, 70° 5 north 
and 96° 46 west—should be so far removed from the 
position caleulated by Weyer—77° 0° north and 95° 38 
west. As one of the editors of the Deutsche Geographi- 
ische Blitter remarks, the determination of the pole 
by Ross is not at all exact, but yet an error of nearly 
7° in the latitude seems very large. 

In an investigation subsequent to that of which we 
have just spoken, Weyer finds that in the northern 
hemisphere the mean directions of the magnetic me- 
ridians all meet in a point of convergence whose posi- 
tion is as follows : 


Latitude. .......... 82° 50’ north. 
Longitude.......... 139° 12’ west of Greenwich. 


The meridian of 139° 12’ west and 40° 48 east corre- 


* Ciel et Terre (Paria) 
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sponds, then, to an average declination of zero, and the 
north pole thus determined can serve to find the mean 
declination for any station whatever. But the agree- 
ment between calculation and observation often leaves 
much to be desired. 

For the southern hemisphere is found, with less cer- 
tainty, the following pole : 


Latitude....... 70° 26° south. 

Longitude. ... 108° 36’ east of Greenwich. 

TECHNICAL EDUCATION IN EUROPE.* 
By ©. P. Brooks, Director of the Lowell Textile 


School, Lowell, Mass. 


WHILE the relations of the European nations during 
the last twenty-five years have been nominally those 
of peace, as a matter of fact there has practically been 
in existence a continuous war, not a contest for military 
or naval supremacy nor contention for territory, but a 
struggle for wealth and for the control of the commerce 
of the world. 

In the course of this constantly raging industrial 
war, Germany has been the antagonist and England 
and France on their defense ; one of the latter nations 
protecting her world wide trade in high grade, sub- 
stantially made, and yet cheap goods and the other 
her tastefully designed manufactures. The strategy 
brought into play and the weapons used have been 
very various. Now it has been the superior know 
ledge of modern languages on the part of commercial 
representatives; then it has been additional zeal on 
the part of a country’s consular service. Again, it has 
been the subsidy of a merchant fleet ; at another time 
skill and diplomacy applied to the making of a favor- 
able treaty with another nation. All through the con- 
test the honors have rested with Germany, and many 
of her merchants will be ready to admit that the sue 
cess has been in the fact of the inception of technical 
education and its introduction on a practical basis in 
Germany before it was adopted by any other country, 
and in the immense sums that have been spent by 
states, cities and manufacturers in high grade trade 
schools and trade instruction, and that they depend 
for continued success on the extension and elaboration 
of their present system. 

In Germany, the military burdens were heavy, the 
people were taxed to the Utmost, and yet they taxed 
themselves still further for educational purposes, 
Money was spent twenty years ago on trade schools, 
which appeared to Germany's competitors as absolute 
waste, but now other countries have seen the wisdom 
of establishing technical schools, and are falling in line. 
Great Britain is now probably spending four times as 
much per annum on technical instruction as is being 
spent by any other nation. 

In the last d-cade German commerce has increased 
enormously. Hamburg, formerly the sixth largest port 
in Europe, is now one of the first, if not the first. 

Almost every issue of a German trade paper notices 
the establishment of a new factory or workshop, or an 
addition to an old one, and the German exports have 
increased by twillions of dollars annually and at a much 
greater rate than the exports of other nations. Even 
a protective tariff, such as we have in this country, is 
insufficient to keep out the results of German taste and 
skill in design and the low priced products, which are 
the effect of technical and scientific knowledge, result- 
ing in cheap production. Further increases in facilities 
for technical instruction in France, Switzerland and 
Italy are practically at a standstill, but Germany is still 
extending her system, and as aforesaid, Great Britain 
has added enormously to the number of technical 
schools during the past few years. 


There are probably twice as many in existence in 


England now as in Germany, but it will be some years 
before the full advantage of them will be realized, and 
meanwhile other nations are reaping the results of their 
foresight. 

It may be worth our while to consider what is meant 
by the term “technical instruction” or “ teehnical 
school.” A dictionary definition would include every- 
thing from a school or rather a university aiming at 
educating the highest grade of engineers, chemists, 
and professional men on the one hand and the local 
school room where evening or Sunday lectures are 
given to artisans on the other. 

Technical schools may be classified under several 
heads : 

First.—What are recognized in England as techni- 
cal universities, or on the Continent of Europe as 
higher technical schools, or polytechnics, which are 
high grade institutions for the scientific instruction 
of skilled engineers, architects and chemists, anc 
which can best be compared in this country to such 
as the Cornell University or your own Institute of 
Technology. 

Secondly.—Secondary technical schools, which aim 
at similar objects as the first grade, but which are not 
as well endowed or equipped and are frequented by 
boys and younger men who are merely preparing for 
business, rather than a profession, and who desire the 
training in method that such a school can give. 

Thirdly.—Combination schools of science, art, and 
technology, often called technical schools, which 
are usually evening schools, but in many cases are 
for the purpose of giving both day and evening in- 
struction. 

Fourthly.—Elementary trade schools for the teach- 
ing of specific trades, under which head will come 
manual training schools or apprenticeship schools, 
and which are represented in this country by such 
schools as the Manual Training School of Cambridge, 
Mass., and abroad by the manual training schools 
which are found in most large cities in England and 
also by the Fachschulen of Germany and the appren- 
ticeship schools or industrial schools of Belgium and 
France. 

Fifthly.—Perhaps the most important, although not 
the most numerous class, consists of higher trade 
schools for specific trades. These schools give trade 
instruction, to my mind, in the most ideal manner, as I 
will have further occasion to remark. 

All these schools in the abstract come under the 
name of technical schools, and the instruction given 
in them under the term technical education, and 
thus it will be seen that the term covers a very broad 

* A paper read before the Society of Arts of the Massachusetts Institute 
of Technology, Boston, Mass., March 25, 1807. 


field, so broad that for purposes of discussion it is neces- 
sary to define what kind of technical education is re- 
| ferred to, or to limit the meaning of the term in some 
manner. 

The phrase technical education may be construed to 
mean anything pertaining to any art or trade or any- 
thing appropriate to the same, and as such may include 
not only the actual practice of the trade in question but 
all trades, arts and sciences alhed to it. Thus a uni- 
versity of science which is essentially for the training of 
scientific and professional men may by some people be 
salled a technical school, as it uses the machinery or the 
apparatus required in any particular trade for the pur- 
pose of illustrating the science instruction. In England 
it is becoming more and more recognized that the phrase 
‘technical instruction” or “ technology” should not 
have so wide a meaning. Thus aschool is often described 
as existing for the purpose of teaching science, art and 
technology, which proves that there is a recognized 
difference between technology and science and art. 
The generally accepted meaning 


of technology or 
technical instruction is instruction in the actual prac- 
tice of the trade or trades, the use, construction and 
care of the machinery or apparatus employed in that 
trade, in constructing, working, manipulating, or chang- 
ing the machinery, and art and science are introduced 
only to such an extent as is necessary to show their 
application to this trade or group of trades. The more 
appropriate name for schools of this kind would be 
trade schools. In the infancy of the movement, the 
names “technical schools” and “technical instrue- 
tion” were applied and are likely to be adhered to. 
When I thus define the generally accepted meaning in 
England of “‘technical school” in this manner, I do 
not necessarily mean to imply that the trade schools 
themselves are separate and distinct organizations; in 
fact, in no country in Europe are the science schools 
and art schools and technical schools conducted so fre- 
quently under the same roof and under the same or- 
ganization as ia England, although they are recognized 
as being entirely different branches. 

The purely trade school has, perhaps, reached its 
highest stage of development in Germany. As an ex- 
ample of my meaning, | would refer to the school at 
Crefeld. Here, about 1883, $210,000 were spent in the 
erection of a school merely for the purpose of teaching 
weaving and such arts and sciences as were of speciai 
interest to the weaving industry, the money being con- 
tributed partially by the city, partially by local manu- 
facturers, and partially by the municipality. This 
school has formed the model for almost every weaving 
school that has since been erected in any country, and 
although it has since been equaled, possibly excelled in 
equipment, it has obtained a reputation for excellence 
which will adhere to it for many years. The influence 
of the school on the welfare of the city of Crefeld and, 
indeed, on the German textile industry, has been most 
remarkable. Silk goods that were formerly made in 
Franee and in England are now made in Crefeld, and 
are exported to both former named countries. The 
city has prospered exceedingly, old branches of trade 
have been extended, new branches of textile industry 
have been added, and although so large a sum was 
spent on the schooi in 18838 (in fact, more than many 
people considered advisable), it has been found neces- 
sary recently to add an annex that nearly doubles the 
size of the school. The school at Crefeld is equipped 
with a whole range of complicated machines connected 
with the dyeing and weaving of textile fabrics, and 
with its departments for the application of science and 
art to these industries, affords an instance of the belief 
of the German manufacturers of the value of the best 
artistic and technical instruction. 

The corresponding French school is the National 
School of Industrial Arts at Roubaix, which has been 
recently erected and is on a scale very similar to that of 
Crefeld, and the school of Crefeld has no doubt served 
as a model for this institution to some extent. 
| Schools that serve the same purpose are in existence 
in other partsof France and Germany, and also in Italy 
at Como, in Belgium at Ghent, and in Switzerland at 
Zurich, all having the teaching of weaving and design- 
ing as their object and including no other studies than 
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I have especially avoided speaking of the | i glish 


schools in this connection, as their considerat.), will 
form another portion of ny paper. 

The class of schools just referred to forms to uw. ming 
the best type of technical schools. A school ii, \hieh 


the student can do practical work under as nevrly as 
possible the same conditions as in a mill or wo. ks, op 
rather under a series of variable conditions, such as are 
found in different mills or works, is the best 


Tex nieal 
school. Practical work should not be made subs: -\ ient 
to theory and the instruction given in science «<j art 
should only be so much as is necessary in its #). lieg. 


tion to the particular trade or industry that is 1 ught 
in the school. 

Schools of this kind should be established in t|..- dig. 
tricts in which the industries taught are carriccd on 
and as the cost of equipment and annual expens: of q 


really complete school of this character is considerable 
it is obvious that they cannot exist in al! indsstrial 
centers. Therefore, a central school should be ostab- 


lished to serve for a given area and should be ron in 
connection with local lecture courses for the benetit of 
the artisan, supplied from the central school with skilled 
traveling lecturers, the central school being attended 
principally by men who wish to prepare for the josi- 
tions of superintendents, Managers, and overseers. 

The only suitable location of schools for teaching 
industries which are common to every city, such as 
plasterer’s work, plumbing, bread making, confection- 
ery work and book binding, would be in the largest 
city in the preseribed area, but the natural location of 
a leather trade or a boot and shoe making school would 
be in a shoe manufacturing center, a textile school in 
a textile manufacturing center, a ship building school 
at a seaport, and so on with a hosiery school and 
wateh making school and others. 

Of the five classes of schools already described, Cer. 
many is represented in the first class by several adinir- 
able technical high schools, of which the one at Char- 
lottenburg may be taken as an example. The slide on 
the screen indicates the size of this institution, which 
was built about 1882, at a cost of over $2,000,000, which 
has accommodation for 2,000 students and 120 professors, 
lecturers, assistants, ani private tutors. The library 
contains 50,000 volumes, and the building is 750 feet 
long and 294 feet deep. This school, although pos- 
sessing admirable facilities for the training of protes- 
sional and seientifie men, hardly comes under any ideal 
of a technical sehool, and from the point of view of a 
practical manufacturer institutions of this kind give in- 
struction which is too theoretical and pedantic for 
practical business purposes. 

Tne second grade oi schools is represented in Ger- 
many by the Higher Trade Institute of Chemnitz, in 
Saxony. Hereis an aggregation of technical institutes 
which have been in existence for about 20 years, and 
which cost $410,000. The accommodation is for 600 stu 
dents and the staff numbers about 50. These schools are 
very numerous in Germany. The work done in them 
is very thorough and useful, but tends to instruction in 
subjects intended to be of general use in building, en- 
gineering, and mechanical trades rather than to the 
specific trade instruction of the German and other 
special trade schools that have previously been men- 
tioned. 

Of the third class, combination schools for popular 
day and evening instruction in science, art, and tech- 
nology, there are few examples on the Continent of 
Europe, these being essentially English organizations. 

In France the technical university is best repre- 
sented 2% > by the Central School of Arts and Manu- 
factures in Paris. This is an institution established 
seventy years ago and has one claim to prominence such 
as is seldom found in connection with any technical 
school, which is, that it is supported by the fees of the 
students. The school is admirable in its equipment 
and facilities, but the tendency to theory and pedantry 
is noticeable and has been remarked upon by practical 
men who have had an opportunity of examining the 
work done in the school. 

To store the mind of a beginner with useful knowl- 
edge or to give an efficient mental training, these schools 
are useful even to the students whointend to devote 


those pertaining to the textile industries, in some cases | themselves to business pursuits. 


limiting the instruction to the silk weaving industry 
| only, 

| Weaving is not the only trade which is taught in 
| special trade schools, but in various parts of the Con- 


} 
| 


In the other classes of schools France is represented by a 
few good trade schools, such as those at Roubaix, Lyons, 
St. Etienne ; but the advances of recent years have not 
been very great and the tendency is toward hermaphro- 


|tinent of Europe are to be found schools for the teach- | dite combinations of higher technical schools and trade 


ing of pottery manufacture, and for the training of 
jewelers and goldsmiths, for the teaching of hosiery 
‘manufacture, lace manufacture, machine embroidery, 
the building trades and coal mining, watch and clock 
making and many other industries. Each of these 


schools, which are not satisfactory. 

From every point of view, technical education in 
Switzerland may be considered very satisfactory. ‘The 
excellent trade schools, especially watch making and 
textile schools, have already been remarked upon. ‘The 


schools is usually under the control of a thoroughly | two grades of technical institutions are admirably re- 


yractical man, who is competent to work in all the 
| branches of his particular industry and who has often 

been a works manager or superintendent of a factory 
| or workshop prior to taking charge of the school, and 
who has graduated previously from one of the higher 
technical schools or technical universities. 

The schools of horology are very interesting. These 
exist chiefly in France at Paris, Besangon, Cluses, in 
Switzerland at Geneva, Bienne, Neuchatel, Le Locle, 
Chaux de Fonds, and in Germany at Furtwangen. 

Undoubtedly the best of these schools is the school 
at Geneva, which had in 1893 as many as 64 students 
studying watch making. 
| by the city 

the federal government and from the city. The course 
of instruction extends over five years and is taken ad- 
vantage of not only by native Swiss, but by many for- 
eigners, including students from United States. At the 
end of their term of training, the student has the satis- 
| faction of having personally made five or six complete 
| watches, including chronometers, and of having per- 
}sonally constructed or experimented with all the exist- 
| ing apparatus connected with registration of time under 
any conditions of temperature, nagnetism, ete., of hav- 
ing made his own tools during the time he has been in 
the school, and of being a thoroughly competent crafts- 
man. 

So valuable is the instruction given in these purely 
trade schools in the Continent of Europe that the pos- 
session of a certificate enables the student to obtain 
| occupation immediately when he leaves the school, and 
the services of the graduates of these schools are eager- 
| ly sought after by the manufacturers. This is especi- 
| ally true of the weaving school at Crefeld. 


The school is administered | 
authorities and is supported by grants from | 


} 


|} 


resented in the secondary grade by the Winterthur 
Technicum and in the highest grade by the Federal 
Polytechnic School at Zurich, worldwide in its reputa- 
tion and admirable in every respect, whether as an ex- 
ample of the liberality of the Swiss nation in providing 
the highest grade of scientific instruction at a nominal 
cost, either to natives or foreigners, or unusually 
thorough scientific instruction in every department, 
which accounts for the fact that this school has pro- 
bably more graduates holding responsible positions in 
their professions than any other European school. Only 
about one-half of the students in this school are Swiss, 
the balance being from all parts of this world, includ- 
ing Austrians, Germans, English and Americans. The 
fees payable only cover one-fifteenth of the total cost. 
There are several buildings in all, including the Central 
Building, Forestry and Agricultural School, Physics 
School and Chemistry Sehool, some of which I now 
show on the screen. In Italy there are several small 


}examples of each grade of school, including the higher 


technical schools of Milan and Turin and other trade 
schools, and the silk weaving school at Como in Italy, 
established and conducted largely on German lines and 
doing good work. 

(To be continued.) 


It is not generally known, says The Engineer of New 
York, that Charles H. Haswell, the veteran engineer 
of this city, now in his eighty-seventh year, and stil 
actively engaged in his profession, was the original 
discoverer of zine in marine boilers to prevent sealing ; 
he first used it in 1846, but since that time it has been 
claimed by dozens of others as their discovery, 
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ENGINEERING NOTES. 

Sir David Salomons is having the old Canterbury and 
Whitstable engine Invicta carefully cleaned and put 
in order, witha view to its being placed at the Charing 

rion, London. This engine was numbered 20 


Cross Sli 
in the booksof R. Stephenson & Co., and was completed 
early in the year 1830. 


The new East River bridge contract for the New 
York tower has been awarded to Patrick H. Flynn, of 
Brooklyn, for $367,000, under a bond of $250,000, The 
stone is to come from the New Jersey quarries of Jesse 
§. Carman. The engineer's estimate for building this 
tower Wis $477,000. 

A plumber was recently killed in this city under pecu- 
liar circumstances, says the American Machinist. He 
was called in on account of a stoppage of a pipe con- 
nected with a boiler. The boiler fire was put out, and 
there Was supposed to be little or no steam on. In the 
eourse of operations, the plumber put his mouth to the 
pipe and blew into it, when there was a sudden rush of 
steam, whieh entered his lungs, and he died in a few 
minutes by hemorrhage. 

The Boston subway, the Engineering News shows in 
an article, is the largest tunnel yet run under streets 
anywhere; larger than the Blackwall tunnel in Lon- 
don, two to four times as large as the South London 
Electric Railway, and larger even than the Detroit-St. 
Clair River tunnel. To August 15, 1896, $1,703,772 had 
been spent, and work was completed or under contract 
on 2°44 miles of single track, or 55 per cent. of the total. 
If the tannel proves all that is expected, the subway 
will become familiar in our cities. To-day it would 
cost less to put small subways under the main streets 
of this city than to be tearing up the pavement all the 
time. 

The American Association of Master Car Builders has 
been twaking experiments on brake blocks. Its com- 
mittee reports that ** for use on steel-tired wheels under 
the conditions 
service, it was difficult to name any one of the several 
brake shoe metals as certain to produce good results, 
owing to the fact that very wide ranges of friction were 
developed, and a very wide range of effect on the tire 
itself; the result being that cast iron is the only mate- 


rial which can be relied on to give uniformly satis- | 


factory results, both as regards friction, the wear of the 
brake shoes themselves and the effeet of the brake 
shoes on the steel tire.” 


The street railways of the United States, says the last 
edition of Poor's Manual, aggregate 15,956 miles in 
length, as compared with 13,176 miles last year ; in five 
years the gain in mileage has been 6,294 miles. These 
lines possess an equipment, so far as the unsatisfactory 
statistical returns will show, of 28,154 passenger cars, 
20,777 motor cars, 206 dummies and 28,621 horses. 
Since 1891 the number of horses in street railway service 
has declined 162,000, or about 80 per cent. Out of the 
above mileage, lines aggregating 531 miles failed to make 
complete returns of capitalization, ete. The 15,425°42 
miles reporting show a capitalization of $828,547,285 in 
stock and $525,949,928 in bonds; an average of $87,809 


per mile in stock and bonds as compared with an) 


average of $60,188 per mile for steam railways. 


The obstructions to navigation, shoals, rapids, ete., 
on the Zambesi River have always contributed largely 
to the excessive cost of transport from the coast to 
British Central Africa. It is now proposed to construct 
arailway from Kilian to a point on the British Cen- 
tral African border just above the rapids on the Ruo 
River, a distance of 190 or 200 miles. A decree of the 
Lisbon government has recently been published 
authorizing the Zambesi Railway Company, a Portu- 
guese corporation, to issue four per cent. bonds to the 
amount of £1,400,000 ($6,813,000), redeeming at par in 
65 years or less. This sum will constitute the capital of 
the company, and will be expended in constructing 
and working the said railway, which must be completed 
by the end of the year 1900. Any manufacturer of 
railroad supplies or equipment wishing to do business 
with this company must go to Lisbon, where the head 
— focated, and there negotiate with the leading 
officials. 


Our German contemporary Gliickauf mentions an in- 
Stance of the ignition of coal dust by the sun’s rays, 
Says the Engineering and Mining Journal. Thesurtace 
works of the Maybach Colliery, near Friederichsthal, 
in the Saar district, are chiefly of iron. On certain 
girders, the floating dust, due to the tipping of coal on 
to the jigging screens, became, in course of time, de- 
posited in a layer more than an inch thick. On a 
mechanic burning his hand—while repairing a pipe 
running through the corrugated iron forming one of 
the south walls—the official inquiry showed that the 
layer of coal dust had been formed along the whole 
length of the wall. Although the dust contained a 
proportion of pulverized rock, the metal plates heated 
by the sun had ignited it, the layer of white ash on the 
top proving that it had burned for a considerable 
period. ‘This cireumstance affords, in addition to fresh 
proof of the remarkable ease with which coal dust ay 
be brought to ignition, a possible explanation of fires at 
Sinilar surface works, 


We have several times referred to the work carried on 
at the Berlin Institute of Raoul Pietet by Dr. Altschul, 
on chemical reactions at very low temperature, says the 
trades Journais Review. The January number of the 
Zeitschrift fiir die Gesamumte Kalte Industrie produces 
Several pages of tables on the freezing points of mix- 
tures of sulphuric acid and water. As in former in- 
stances, two series of observations were made, the one 
Starting from water and admixing acid in molecular 
proport ions, the other starting from concentrated acid. 
he investigations have an essentially theoretical in- 
— Altschul separated the liquid from the frozen 
lass by means of a vacuum, and titrated the sulphuric 
=. His curves are irregular, and cross the zero line 
— ‘nes, For instance, an 80 per cent. acid of specific 
alge L734 freezes at + 1°5’ Cent., a 77 per cent. acid 
a - if ; an acid of 73 per cent. at — 70°; one of 57°65 
sm cent, at — 58°; with 5 per cent. we pass into the + 
again, and an acid of 0°5 per cent. sulphuric acid freezes 
Seiad ae se be no connection between 
letenn en ration a freezing point ; but the ex- 

nce of several dei drates is confirmed. 


which usually prevail in passenger | 


ELECTRICAL NOTES. 


An International Electrical Exhibition is to be held 
at Turin in 1898. The executive committee and the 
special commission invite exhibits from all parts of the 
world, and the exhibition will embrace the following 
classes: 1, Apparatus for teaching electrotechnies; 2, 
materials for conduction of electricity; 3, instruments 
for electric and magnetic measurements; 4, tele- 
graphs and telephones; 5, signaling apparatus and 
safety appliances on railways, lighting and heating of 
carriages; 6, dynamos and motors; 7, mechanical appli- 
ances and electric traction; 8, electric lighting; 9, ise. 
tro-chemistry and electro-metallurgy; 10, miscellane- 
ous; 11, apparatus of historic interest. 


The world’s submarine cables now number more than 
thirteen hundred, according to the recent presidential 
address to the London Institution of Electrical Engi- 
neers. They have an aggregate length of 162,000 nau- 
tical miles, over half of them being less than five riles 
long, while eight of them exceed 2,000 miles. They rep- 
resent a total expenditure of about $200,000,000, about 
75 per cent. of which is British capital. A fleet of 
forty-one repair ships is maintained. The electrician 
| can localize the breaks in a cable closer than the cap- 
|tain can sail his vessel, yet a break on one of the An- 
glo-American lines costs almost half a million dollars to 
mend, this being probably the most expensive repair 
on record. It is possible to transmit nearly fifty words 
of five letters each per minute on the Atlantic cables by 
an automatic transmitter. 


| 
| 


| The significant results obtained by Lord Kelvin in 
connection with his experiments on the effect of 
Roentgen rays upon the conductivity of paraffin would 
| seem to justify the definite placing of the paraffin con- 
| duetor theory among Prof. Silvanus Thompson's grand 
army of X ray myths. Lord Kelvin does not refer to a 
very crucial experiment of Mr. Nikola Tesla upon this 
very same point, in which Mr. Tesla was quite unable 
to satisfy himself as to the existence of the alleged phe- 
nomenon, says The Electrician. The correct explana- 
tion would certainly appear to be that the apparent 
conductivity of paraffin is due to ‘the augmentation 
of the electrostatic capacity (quasi condenser) of the 
brass ball by the outside surface of its coat of paraffin 
being put into conductive communication with the 
surrounding lead sheath and the connected metals.” 


The great objection urged against the use of gas en- 
gines for electric light purposes, says the Mechanical 
| World, is their unsteady running. With the use of the 
Otto eyele the operation must, in the very nature of 
things, be unsteady; and the one thing that would 
have tended to counteract the unsteadiness (an extra 
heavy flywheel) was discountenanced by many gas en- 
gine makers, mainly because it would have told slightly 
against the economy of the machine. It is satisfac- 
tory to observe, however, that in the very latest en- 
gines put down for electric lighting—namely, at the 
electricity works of the Leyton District Council—the 
makers have recognized the importance of the flywheel, 
for, although the engines are of 55 brake horse power, 
the weight of each flywheel is a little over 5 tons, 
which is probably more than twice the weight usu- 
ally employed for a steam engine of similar capacity. 


| The electric letter box is by no means an unfamiliar 

device. As the postman’s mail is dropped into the 
street door box, electric contact is made and a bell is 
rung in the kitchen. This is a very simple and ad- 
mirable provision against the possibility of an impor- 
tant letter that may demand an instant reply lying 
unnoticed in the box. A variation of this device is 
now used for calling the attention of postal clerks to 
the incoming of special delivery letters. The inven- 
tion, which is credited to a former letter carrier, con- 
sists of a slanting box, at the lower end of which there 
is a sheet of metal working on swivel points. When 
the letter is dropped into the box it slides down upon 
the metal sheet and holds the lower edge down, thus 
making an electric circuit that rings a bell continuously 
until somebody goes to the box and lets the letter out, 
which is done by unhooking and raising the front part 
of the box. Electric letter boxes are the newest ad- 
— to the apartment houses.—The Electrical Jour- 
nal. 


Among the private bills which have already passed 
their first reading is that by which Parliamentary pow- 
ers are sought for the project known as the West Sub 
urban Railway, a line four and a half miles in length, 
which is intended to run from Praed Street, Padding- 
ton, to Acton lane, Willesden. The district through 
which it will pass is one tenanted largely by a popula- 
tion of clerks, mechanics, and small shopkeepers. This 
railway will be an overhead light electric line of ordi- 
nary gage. The first two and a half miles, says The 
Engineer, will be carried on a viaduct formed of steel 
columns 50 ft. to 70 ft. apart, supporting lattice girders, 
the height of the rails being from 14 ft. to 17 ft. above 
the road. It is proposed to have no fewer than 11 sta- 
tions on this short four and a half miles’ run. There 
will probably be seven or eight minutes’ service, and 
the whole journey, it is estimated, will take 25 minutes. 
The trains will be at first of two cars, of a kind some- 

| what similar to those in use on the City and South 
London Railway. The cost will be under $500,000. 


The Madrid correspondent of the Times writes : ‘‘ The 
telegraph system throughout this country has always 
been a crying scandal, and instead of improving with 
the times and the advance of science, it appears to get 
worse. The most ordinary atmospherie disturbance is 
sufficient to render unserviceable the greater part of 
the lines throughout the country, while a heavy fall 

of snow ora gale of wind generally results in a complete 
paralyzing of the whole service. Under this condition 
of things it might fairly be expected that the authori- 
ties would not place additional difficulties in the way, 
and that the public convenience would be to some ex- 
tent taken into consideration; but it is not so, and 
the inefficiency of the office is only on a par with 
the defective state of the materiel. Further, the sense- 
less-and useless censorship which is exercised by the 
home office, without the slightest discretion being used 
as to the nature of the contents of the telegrams de- 
tained, results in hours of delay. Two telegrams 

|sent the Times a short _time ago were detained nine 

| hours before they were dispatched.” 


MISCELLANEOUS NOTES. 


The oldest wooden building in the world is said to be 
the church at Borgund,in Norway. It was built in the 
eleventh century, and has been protected by frequent 
coatings of pitch. It is built of pine and in fantastic 
Romanesque design. 


The publishers of the Rugby Advertiser were put in 
a very disagreeable position by the breaking down of 
the gas engine they used for running their presses. 
They finally hit upon the expedient of hiring the steam 
roller of the town and connecting it to their presses by 
means of a belt. The scheme worked very well. 


According to a calculation worked out by the Revue 
Scientifique, of Paris, the proportion of paying load to 
total displacement of a steamship in 1840 was only 10 
per cent. That is, the hull, engines and fuel carried 
formed 90 per cent. of the weight of the vessel. In 1850 
the paying load had risen to 26 per cent. ; in 1860 to 33 
per cent. ; in 1870 to 50 per cent. At the present time 
the Atlantic steamers show an average of 55 per cent. 
paying weight. The advance since 1870 has been com- 
paratively slow, chiefly because much higher speeds are 
now required. 


The authorities at the head of the industrial exhibi- 
tion at Nurnberg in 1896 have tackled the matter of 
the business results direetly traceable to the exhibition 
in a very practical manner, having sent forms with 
questions toall the exhibitors. From the answers it 
appears that the sales number 7,117, representing an 
aggregate value of 1,881,769 marks (or about $470,00() 
and that the orders number 8,828, representing an ag- 
gregate value of 1,500,017 marks (or about $375,000). The 
sales and orders are classified under seventeen different 
heads, machinery being at the top of the list with over 
$250,000. 


A shorthand writing machine has been invented in 
England. The London Times describes it as being very 
portable, measuring 8 by 7 in, by 4in. high. It is vir- 
tually silent in operating and may be described as a 
miniature typewriter, with only six keys. By the vari- 
ous combinations of these keys, struck with either 
hand, a species of Morse shorthand of dots and dashes 
is produced on a roll of ordinary thin paper. It prints 
in regular lines across the sheet and automatically shifts 
from one line to another. The inventor claims that 
the system is easier to learn than ordinary ‘ pencil 
shorthand.” 


A novelty in the way of row boats is being made by 
the Pneumatic Row Boat Company, New York. The 
boats are made of waterproof canvas and rubber in 
four distinct air tight compartments. While said to 
be not easily punctured, if that should happen the 
manufacturers say a boat full of water will still sustain 
in safety all who can get in it. They are regularly made 
in four sizes, 7 ft. to 16 ft.; they have wood or air 
cushion seats, as desired, with metal row locks and 
wood base, buckled into an upper air chamber. It is 
said that two or three of these boats of ordinary size 
can be carried in an average traveling trunk. 


The birth-rate is decreasing not only in European 
countries, but in America also, as statistics show, says 
The Medical Times. ‘‘In 1880, the birth-rate per 1,000 
in the United States was 30°95, while in 1890 it was only 
26°68, a decrease of 4 27 per 1,000 of population in ten 
years. The decrease was greatest in Massachusetts, 
11°67, next in Virginia, 7°76, and even in New York it 
was 1°76. It isa question if this decrease in the birth- 
rate is an evil after all. Horticulturists do not think 
that a tree loaded with fruit gives as fine results as 
when the eulture and the strength of the tree is cen- 
tered in a smaller amount. In the latter the fruit is 
larger, richer in flavor, and more valuable than in the 
former. So long as the nation is increasing year by 
year in population, we need have no fear of a near ex- 
tinction, even if the families are smaller than a half 
century ago. Parents who bring into the world more 
children than they can properly care for are by no 
means to be commended. Quality is much more to be 
commended than quantity.” 


The profitable utilization of the great masses.of waste 
glass.accumulated at factories is now accomplished in a 
comparatively easy manner by M. Garchey, a French- 
man, says the American Manufacturer. He grinds the 
waste glass and puts the powder into a metallic mould, 
which is introduced into two furnaces in succession, in 
order to devitrify the mass ; the first furnace serves for 
the gradual annealing of the mass, so that all the parts 
are devitrified as uniformly as possible; the mouid 
remains about one hour in this furnace. Owing to 
their pulverized condition, the glass molecules are finely 
separated and suffer very quickly the devitrifying action 
oft the heat. Becoming soft, the molecules weld to- 
getherand form a very consistent dough. In this con- 
dition the mould is taken outof the furnace and put in- 
to the second furnace that is heated to a very high 
temperature. In this furnace the mould is left for onl 
a very few minutes, this second operation being intend- 
ed to complete the devitrification and to make the 
mass more pliable. The substance is now in acondition 
to be pressed into different shapes, there being produced 
in this manner all kinds of ornamental or other build- 
ing stone,” which is generally called ceramic stone. 


A novel kind of flooring has been pos in the 
power station of the Edison Electric Illuminating Com- 
pany, of Paterson, N. J., says The Engineer. This floor 
consists of a huge casting of cement forming the un- 
divided floor of the entire station. The floor proper is 
4 in. in thickness, but at intervals of 15 ft. there is 
cast on the back or under side of this 4 in. web a 
beam 18 in. in depth and 9 in. in width, running cross- 
wise of the station and resting upon the supporting 
piers of brick. The floor is further stiffened by longi- 
tudinal ribs 14 in. in depth, and tapering from 4 in. to 
6 in. in width, placed 3 ft. 6 in. apart, running between 
the heavier crosswise beams lengthwise of the station. 
These stiffening projections are a part of the main 
casting, so that the floor is virtually one immense cast- 
ing of cement, with stiffening ribs on its under side, 
supported upon brick piers. The floor is completely 
fireproof, and is said to cost less by one-third than a 
floor involving the use of iron beams, while it affords a 
firm foothold, and presents a surface sufficiently smooth 
to be easily kept clean. It will be interesting to learn 
what effect oil will have upon it, 
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SELECTED FORMULA. 
Javelle Water.—The none formula is given in 


the National Formulary, viz. 
Potassium carbonate...... 58 grammes 
Chlorinated lime............... 80 
Water enough to make 000 


SELEGTED LIST oF BOOKS 


ON 


MINING AND [lETALLURGY. 


Mix the chlorinated lime, conteiuat in a tarred flask, 
with 400 grammes of water. Dissolve the potassium 

carbonate in 300 grammes of boiling water and pour | 
the hot solution into the mixture first prepared. Shake | 
the flask well, stopper it, set it aside to cool, and then 
add enough water to make the contents weigh 1,000) 
grammes, Allow the suspended matter to subside and | 
remove the clear solution by means of a siphon or by | 


| Slides. 


straining through muslin. 
Baster Egg Dyes. 
BLUE. 
(1.) Marine blue, B. N. (aniline 
600 
2 ounces av. 
BROWN 
Cy cv 1 Ounee av. 
cc 
GREEN. 
(8.) Brilliant green, O....... .. 225) grains 
... 2g ounces ay. 
ORANGE 
Citrie acid ... 
RED. 
.) Diamond, fuchsin, I, small 
Citric acid.... 300 
ROSK 
3 ounces av. 
| 
VIOLET. 
(7.) Methyl violet, 6 .... ... 60) grains 
Citric acid. . 
YELLOW. 
(8.) Naphthol, yellow, 8.........225 grains 
Citrie acid . 


Dextrin 

About 75 grains of the powders should be wrapped 

in waxed paper and put up in a package, which will 
be sufficient for at least five eggs. 

The direetions should read as follows: Dissolve the 
dye in a porcelain or earthen vessel in one pint of bLoil- 
ing water, stirring until solution is completed. In the 
meantime boil five well washed eggs in water for five 
minutes, then transfer them to the dye bath, and allow 
to remain until sufficiently colored, turning the eggs 
about oceasionally. Then dry them with a soft cloth, 
without pressure, and rub with oil until they appear 
glossy. The remaining dye can be used for more eggs 
if desired. —From the Standard Formulary. 


\ ounces ay. 


Fluid to Preserve Soles, also to render them non- 


slipping. Following is a formula given by the German 
chemist E. Soxhlet : | 
Turpentine 50 grammes 
Put in a bottle in a warm place until dissolved. 


Apply the solution two or three times on the soles and 
let them dry.—Der Stein der Weisen. 


Renewing Wall Paper.—There are several ways by 
which wall paper can be cleaned so that it looks almost 
as good-as new. ‘Take a loaf of bread, stale, but not 
too hard, and cut off one crust; then, taking it in one 
hand, rub the paper gently with the exposed surfaee. 
When the bread looks soiled, cut off a very thin slice 
and proceed with the work. It is best to rub up and 
down on the paper, and clean each place thoroughly 


before leaving it. Another way is to take a loaf of 
bread, and, after removing the crust, soak it in cloudy 


household ammonia. It must be so wet that one can 
work it in the hands into a ball. Rub the paper 
lightly with it, and as the ball becomes soiled on the 
outside, knead it until a clean surface is exposed. This 
willremove the dirt and smoke and freshen the paper 
wonderfully. Another plan is to make a soft dough of 
eoarse brown flour mixed with water; it should be stiff 
enough to handle easily. The paper can be rubbed 
with it as in the former method. When there are 
grease spots on the paper, lay coarse brown paper over 
them, and pass a hot iron overit. Fresh paper may be 
needed several times if the spot is large. When there 
are spots from which the color has been removed, they 
ean be made to look as good as new by the use of water 
color paints. ‘The design should be traced first, and 
the filling then put in with the paints. 


The Action of Oil on India Rubber.—There is a gene- 
ral belief that oil has au injurious effeet upon rubber, 
and to a large extent that is pretty well proved. It 
would seem, however, that the power to injure depends 
very much on the kind of oil used. Aceording to Mr. 

Terry, who writes on this subject in the India 
Rubber Journal, the hydrocarbons, as petroleum and 
resin oils, are least injurious, while the animal and 
vegetableeils, represented by sperm and rape, are most 
destructive After discussing the effects of certain 
chemical changes which these oils undergo, in rather a 
long article, he says there are oils in the market which 
profess to be without action on rubber, but he cannot 
say he has found this contention to hold good in prae- 
tice, and he does not expect ever to find any such oil. 
Of course, as things are at present, rubber has a certain 
life, and is consequently valuable, and it is well known 
that there are certain mixings in the trade which are 
much superior to others for oil-resisting purposes, but 
there is still much room for improvement, and the ideal 
oil-resisting rubber is not yet before the world. 
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